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Apoptosis Inducing Molecule I 

This invention relates, in pan, to newly identified polynucleotides and 
polypeptides: variants and derivatives of the polynucleotides and polypeptides; processes 
for making the polynucleotides and the polypeptides, and their variants and derivatives; 
agonists and antagonists of the polypeptides; and uses of the polynucleotides, 
poiyp>eptides, variants, derivatives, agonists and antagonists. Inpanicular, in these and 
in other regards, the invention relates to polynucleotides and polypeptides of human 
Apoptosis Inducing Molecule I (AIM-I). 

BACKGROUND OF THE INVENTION 

Human tumor necrosis factors a (TNF-a) and 0 (TNF-/3 or lymphoioxm) are 
related members of a broad class of polypeptide mediators, which includes the 
interferons, interleukins and growth factors, collectively called cytokines (Beutler, B. 
and Cerami. A., Annu Rev. Immunol . 7 625-655, 1989). 

Tumor necrosis factor (TNF-a and TNF-/5) was originally discovered as a result 
of its anti-tumor activity, however, now it is recognized as a pleiotropic cytokine 
capable of numerous biological activities mcluding apoptosis of some transformed cell 
lines, mediation of cell activation and proliferation and also as playing important roles 
in immune regulation and inflammation. 
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To date, chere are nine known members of ihe TNF-ligand superfamiiy, TNF-a, 
TNF-/3 (lymphoioxm-o:), LT-/3, OX40L, Fas ligand, CD30L, CD27L, CD40L and 4- 
IBBL. The Iigands of ihe TNF ligand superfamiiy are acidic, TNF-Iike molecules with 
approxmiately 20% sequence homology in the extracellular domams (range, 12%'36%) 
and exist main}y as membrane-bound forms with the biologically active form being a 
trimeric/mukimenc complex. Soluble forms of the TNF ligand superfamiiy have only 
been identified so far for TNF, LTa. and Fas ligand (for a general review, see Gruss, 
H. and Dower, S.K., Blood, 85 ry2);3378-3404, 1995), which is hereby incorporated 
by reference in its entirety. 

These proteins are involved in regulation of ceil proliferation, activation, and 
differentiation, including control of cell survival or death by apoptosis or cytotoxicity 
(Armitage, R.J., Curr. Opin. Immunol., 6:407, 1994 and Smith, C.A., Cell, 75:959, 
1994). 

Mammalian development is dependent on both the proliferation and differentiation 
of cells as well as programmed cell death which occurs through apoptosis (Walker et al. 
Methods Achiev. Exp. PaihoL /i:l8. 1988). Apoptosis plays a critical role in the 
destruction of immune thymocyies that recognize self antigens. Failure of this normal 
elimination process may play a role in autoimmune diseases (Gammon et aL, 
Immunology Todaw /2:I93. 199h. 

lioh et aL. Cell. ev).233. I'^l. described a cell surface antigen, Fas/CD23 that 
mediates apoptosis and is mvoKcd m clonal deletion of T-cells. Fas is expressed in 
activated T-celis. B-celK. neutniphiK and in thymus, liver, heart and lung and ovary in 
adult mice (Waianabc Fukunaga et al . J Immunol., 745:1274, 1992) in addition to 
activated T-cells, B-cells. ncuiorophils. In experiments where a monoclonal antibody 
is cross-linked to Fas. apoptosis induced (Yonehara et aL, 7. Exp. Med. i69\\lAl, 
1989: Trauth et al.. Science, 2-^5:301. 1989). In addition, there is an example where 
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binding of a monoclonal antibody lo Fas ligand is srunulaton^ to T-cells under certain 
conditions (Alderson et ai.. J. Exp. Med 178:2231. 1993). 

Fas antigen is a cell surface protein of relative MW of 45 Kd. Both hunnan and 
munne genes for Fas have been cloned by Watanabe-Fukunaga er al., (J. Jmmunolo 
148:1274, 1992) and Itoh et at. {Cell 66:223, 1991). The proteins encoded by these 
genes are both transmembrane proteins with structural homology lo the nerve growth 
factor/ tumor necrosis factor receptor superfamily, which includes two TNF receptors, 
the low affinity nerve growth factor receptor and CD40, CD27, CD30, and OX40. 

Recently the Fas ligand has been described (Suda e: a/.. Cell, 75:1169, 1993). The 
amino acid sequence indicates that Fas ligand is a type 1 1 transmembrane protein 
belonging to the TNF family. Fas ligand is expressed in splenocyies and thymocytes, 
consistent with T-cell mediated cyioioxicity The purified Fas ligand has a MW of 40 
Kd. 

Recently it has been demonstrated that Fas/Fas ligand interactions are required for 
apopiosis following the activation of T-cells (Ju et al. Nature, 373:444, 1995; Brunner 
et al.. Nature, J7i:441. 1995). Activation of T-cells induces expression of both 
proteins on the cell surface. Subsequent interaction between the ligand and receptor 
results in apopiosis of the cells. This suppons the possible regulatory role for apoptosis 
induced by Fas/Fas licand inieraciion during normal immune responses. 

Clearly, there is a need tor factors that regulate activation, and differentiation 
of normal and abnormal cells There is a need, therefore, for identification and 
characterization of such factors that modulate activation and differentiation of cells, both 
normally and in disease states In panicular. there is a need to isolate and characterize 
additional molecules that mediaie apoptosis. and treat autoimmune disease, graft versus 
host disease and lymphadenopathy, and. among other things, can play a role in 
preventing, ameliorating or correcting dysfunctions or diseases. 
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SUMMARY OF THE INVENTION 

The polypeptide of the present invention has been identified as a novel member 
of the TNF ligand super-family based on sirucmral and biological smiilarities 

Toward these ends, and others, it is an object of the present invention to provide 
polypeptides, inter alia, that have been identified as novel Apopiosis Inducing Molecule 
1 (AIM-I) polypeptides by homology between the amino acid sequence set out in Figure 
1 and known amino acid sequences of other proteins such as human Fas ligand (Suda 
et aL. Cell, 75:1169. 1993). 

It is a further object of the invention, moreover, to provide polynucleotides that 
encode AIM-I, particularly polynucleotides that encode the polypeptide herein designated 
AIM-L In a particularly preferred embodiment of this aspect of the invention the 
polynucleotide comprises the region encoding human AIM-I in the sequence set out in 
Figure 1. In accordance with this aspect of the present mvention there is provided an 
isolated nucleic acid molecule encoding a mature polypeptide expressed by the human 
cDNA contained in ATCC Deposit No, 97448. 

In accordance with this aspect of the mvention there are provided isolated nucleic 
acid molecules enc(xJinc human AIM-L including mRNAs, cDNAs, genomic DNAs 
and. in further emb<xlimcnis ot this aspect of the invention, biologically, diagnosticaliy, 
clinically or iherapcuiicall> useful variants, analogs, derivatives and/or fragments 
thereof, including fragments oi the \arianis. analogs and derivatives. Among the 
panicularly preferred emhcxlimcnts i>f this aspect of the invention are naturally occurring 
allelic variants of human AIM ! 

It also is an object of ihc invention to provide AIM-I polypeptides, panicularly 
human AlM-1 polypeptides, uhich may be employed to treat lymphadenopathy. 
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aulo immune disease, graft versus host disease; which may be used to stimulate 
penpheral tolerance, destroy patiiologic transformed cell lines, mediate cell activation 
and proliferation; and are functionally linked as primar\' mediators of immune regulation 
and inflammatory respotise. 

This aspect of the invention provides novel polypeptides of human origin referred 
to herein as AIM-I as well as biologically, diagnostically or therapeutically useful 
fragments, variants and derivatives thereof, variants and derivatives of the fragments, 
and analogs of all of the foregomg. Among the paniculariy preferred embodiments of 
this aspect of the mvention are variants of human AIM-I encoded by naturally occurring 
alleles of the human AIM-I gene. 

It is another object of the invention to provide a process for producing the 
aforementioned polypeptides, polypeptide fragments, variants and derivatives, fragments 
of the variants and derivatives, and analogs of the foregoing. In a preferred 
embodiment of this aspect of the invention there are provided methods for producing the 
aforementioned AINM polypeptides comprising culruring host cells having expressibly 
incorporated therein an exogenously-derived human AIM-I-encoding polynucleotide 
under conditions for expression of human AIM-I in the host and then recovering the 
expressed polypeptide. 

In accordance \Mih another t)hjeci the invention there are provided products, 
compositions, processcv and meihiKis that utilize the aforementioned polypeptides and 
polynucleotides for rcs<:arch. huOoLMcal. clinical and therapeutic purposes, inter alia. 

In accordance \Mih certain prclerrcd embodiments of this aspect of the invention, 
there are provided prixJucts. ci>mpi>Mtions and methods, inter alia, for, among other 
things: assessing AIM ! cxprcsMon in cells by determining AIM-I polypeptides or 
AIM-I-encoding mRN A: ireaiinc disease or disorder caused by under-expression of the 
AIM-I m vitro, ex vi\o or m vtvo by exposing cells to AIM-I polypeptides or 
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polynucleotides as disclosed herein; assaying genetic variation and aberrations, such as 
defects, in AIM-I genes; and administering a AIM-I polypeptide or polynucleotide to an 
organism to augment AIM-I function or remediate AIM-I dysfunction. 

In accordance with cenain preferred embodLmenis of these and other aspects of 
the mvention there are provided probes that hybridize to human AIM-I sequences. 

Cenain additional preferred aspects related to the above aspects of the invention 
provides antibodies against AIM-I polypeptides. In panicularly preferred embodiments 
in this regard, the antibodies are highly selecnve for human AIM-I, and may be 
employed, inter alia, to treat autoimmune diseases. 

In accordance with another aspect of the present invention, there are provided 
AIM-I agonists. Among preferred agonists are molecules that mimic AIM-I, that bind 
to AIM-I-binding molecules or receptor molecules, and that elicit or augment AIM-I- 
induced responses. Also among preferred agonists are molecules that interact with 
AIM-I or AIM-1 polypeptides, or with other modulators of AIM-I activities, and thereby 
potentiate or augment an effect of AIM-I or more than one effect of AIM-I. 

In accordance with yet another aspect of the present invention, there are provided 
AIM-I antagonists. Among preferred antagonists are those which mimic AIM-I so as 
to bind to AIM-I receptor or bmdine molecules but not elicit an AlM-I-induced response 
or more than one AlM-l-induced response. Also among preferred antagonists are 
molecules that bind lo or inieract with AlM-I so as to inhibit an effect of AIM-I or more 
than one effect of AIM-I or whiL;h prevent expression of AIM-I. The antagonists may 
be employed to prevent septic shock, inflammation, cerebral malaria, activation of the 
HIV virus, graft-host rejection, bone resorption, rheumatoid arthritis and cachexia. 

In a further aspect of the invention there are provided compositions comprising 
an AIM-I polynucleotide or an AlM-I polypeptide for administration to cells in vitro. 
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to cells ex vivo and to cells in vivo, or to a multicellular organism. In certain 
paniculariy preferred embodiments of this aspect of the inveniion, the compositions 
comprise an AIM-I polynucleotide for expression of an AIM-I polyf>epiide in a host 
orgamsm for treatment of disease. Paniculariy preferred in this regard is expression in 
a human patient for treatment of a dysfunction associated with aberrant endogenous 
activity of AIM-I. 

Other objects, feamres, advantages and aspects of the present invention will 
become apparent to those of skill from the following description. It should be 
understood, however, that the following description and the specific examples, while 
indicating preferred embodiments of the invention, are given by way of illustration only. 
Various changes and modifications within the spirit and scope of the disclosed invention 
will become readily apparent to those skilled in the an from reading the following 
description and from reading the other pans of the present disclosure. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The following drawings depict cenain embodiments of the invention. They are 
illustrative only and do not limit the inveniion otherwise disclosed herein. 

Figure 1 shows the nucleotide and deduced amino acid sequence of human 

AIM-I. 

Figure 2 shows ihe rcuioas of similarity and identity between amino acid 
sequence of AIM-i of the preseni invention and human Fas ligand polypeptide (SEQ ID 
N0:3). 

Figure 3 shows regions of similaruy and identity between amino acid sequences 
of AIM-I of the present invention and human Fas ligand polypeptide, TNFa and TNF/S. 
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Fiffure 4 shows srrucrural and functional feanires of AIM-I deduced by the 
indicated techniques, as a function of amino acid sequence. 

DETAILED DESCRIPTION OF THE INVENTION 

The following illustrative elucidations are provided to facilitate understanding of 
certain terms used frequently herein, particularly in the examples. The elucidations are 
provided as a convenience and are not limitative of the invention. 

The term "digestion of DNA" refers to catalytic cleavage of ON A with a 
restriction enzyme thai acts only upon certain sequences in the DNA. The various 
restriction enzymes referred to herein are all commercially available and their reaction 
conditions, cofactors and other requirements for use are known and routine to the skilled 
anisan. 

For analytical purposes, typically, 1 of plasmid or DNA fragment is digested 
with about 2 units of enzyme in about 20 ^1 of reaction buffer. For the purpose of 
isolating DNA fragments for plasmid construction, typically 5 to 50 mE of DNA are 
digested with 20 lo 250 units of enzyme in proportionately larger volumes. 

Appropriate buffers and substrate amounts for particular restriction enzymes are 
described in standard !jNirait)r> mjnuals. such as those referenced below, and they are 
specified by commercial suppliers 

Incubation times i^l abt>ui 1 ht>ur ai 37 'C are ordinarily used, but conditions may 
vary in accordance with standard pnKcdures, the supplier's instructions and the 
particulars of the reaction After digestion, reactions may be analyzed, and fragments 
may be purified by electrophoresis through an agarose or polyacrylamide gel, using well 
known methods that are routine for those skilled in the art. 
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The term "genenc element" generally means a poiynucieoiide comprising a 
region that encodes a polypeptide or a region that regulates transcnption or iransiaiion 
or other processes imponam lo expression of the polypeptide in a host cell, or a 
polynucleotide comprising both a region that encodes a polypeptide and a region 
operably linked thereto that regulates expression. 

Genetic elements may be comprised within a vector that replicates as an episomal 
element; that is, as a molecule physically independent of the host cell genome. They 
may be composed within mini-chromosomes, such as those that arise during 
amplification of transfecied DN A by methotrexate selection in eukaryotic cells. Genetic 
elements also may be comprised within a host cell genome; not in their namral suie but, 
rather, following manipulation such as isolation, cloning and introduction into a host cell 
in the form of purified DNA or in a vector, among others. 

The term "isolated" means altered "by the hand of man" from its natural state; 
I.e.. that, if it occurs in nature, it has been changed or removed from its original 
environment, or both. 

For example, a naturally occurring polynucleotide or a polypeptide namrally 
present in a living animal in its natural state is not "isolated,** but the same 
polynucleotide or polypeptide separated from the coexisting materials of its natural state 
15 "isolated", as the term is employed herein. For example, with respect to 
polynucleotides, the term isolated means that it is separated from the chromosome and 
cell in which it naturally cKCurs 

As part of or followmg isolation, such polynucleotides can be joined to other 
polynucleotides, such as DNAs. tor mutagenesis, to form fusion proteins, and for 
propagation or expression m a host, for instance. The isolated polynucleotides, alone 
or joined to other polynucleotides such as vectors, can be introduced into host cells, in 
culmre or in whole organisms Introduced into host cells in culmre or in whole 
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organisms, such DNAs still would be isoiaied, as the term is used herein, because they 
would not be in their naturally occurring form or environmem. Similarly, the 
polynucleotides and polypeptides may occur in a composition, such as a media 
fonnulations, solutions for introduction of polynucleotides or polypeptides, for example, 
into cells, compositions or solutions for chemical or enzymatic reactions, for instance, 
which are not namrally occurring compositions, and, therem remain isolated 
polynucleotides or polypeptides within the meaning of that term as ii is employed herein. 

The term "ligation" refers to the process of forming phosphodiester bonds 
between two or more polynucleotides, which most often are double stranded DNAs. 
Techniques for ligation are well known to the an and protocols for ligation are described 
in standard laboratory manuals and references, such as, for instance, Sambrook et aL, 
Molecular Cloning, A Laboratory Manual. 2nd Ed.; Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, New York (1989) and Maniaiis et al., pg. 146, as cited 
below. 

The tern •■oligonucieoiide(s)" refers to relatively shon polynucleotides. Often 
the term refers to single-stranded deoxyribonucieotides, but it can refer as well to single- 
or double-stranded ribonucleotides. RNA:DNA hybrids and double-stranded DNAs, 
among others. 

Oligonucleondcs. such as single-stranded DNA probe oligonucleotides, often are 
synthesized by chemical meihixis. such as those implemented on automated 
oligonucleotide synthesizers. However, oligonucleotides can be made by a variety of 
other methods, including in vitro recombinant DNA-mediated techniques and by 
expression of DNAs in ceils and 4>rganisms, 

Initially, chemically s>mhcsizcd DNAs typically are obtained without a 5' 
phosphate. The 5' ends of such {)liEonucieoiides are not substrates for phosphodiester 
bond formation by ligation reactions that employ DNA ligases typically used to form 
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recombinant DNA molecules. Where ligation of such oligonucleotides is desired, a 
phosphate can be added by standard techniques, such as those that employ a kinase and 
ATP. 

The 3' end of a chemically synthesized oligonucleotide generally has a free 
hydroxy 1 group and. in the presence of a ligase. such as T4 DNA ligase, readily will 
form a phosphodiesier bond with a 5' phosphate of another polynucleotide, such as 
another oligonucleotide. As is well known, this reaction can be prevented selectively, 
where desired, by removmg the 5' phosphates of the other polynucieotide(s) prior to 
ligation. 

The term "plasmids" generally are designated herein by a lower case p preceded 
and/or followed by capital letters and/or numbers, in accordance with standard naming 
conventions that are familiar to those of skill in the art. 

Staning plasmids disclosed herein are either commercially available, publicly 
available on an unrestricted basis, or can be constructed from available plasmids by 
routine application of well known, published procedures. Many plasmids and other 
cloning and expression vectors that can be used in accordance with the present invention 
are well known and readily available lo those of skill in the an. Moreover, those of 
skill readily may construct an> number of other plasmids suitable for use in the 
invention. The propcnies. ctmMruciion and use of such plasmids. as well as other 
vectors, in the present in\ention uill he readily apparent to those of skill from the 
present disclosure. 

The term "ptiK nucleouJeisi" generally refers to any polyribonucleotide or 
polydeoxribonucieoiidc. v^hich mj\ be unmodified RNA or DNA or modified RNA or 
DNA. Thus, for lastance. p<>i>nuu lent ides as used herein refers to, among others, 
singie-and double-stranded DS \. DNA thai is a mixture of single-and double-stranded 
regions, single- and douhle-stranded RNA. and RNA that is mixmre of single- and 
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double-Stranded regions, hybrid molecules comprising DNA and RNA that may be 
single-stranded or, more typically, double-stranded or a mixmre of single- and double- 
stranded regions. 

In addition, polynucleotide as used herein refers to triple-stranded regions 
comprising RNA or DNA or both RNA and DNA. The strands in such regions may be 
from the same molecule or from different molecules. The regions may include all of 
one or more of the molecules, but more typically involve only a region of some of the 
molecules. One of the molecules of a triple-helical region often is an oligonucleotide. 

As used herein, the term polynucleotide includes DNAs or RNAs as described 
above thai contain one or more modified bases. Thus, DNAs or RNAs with backbones 
modified for stabiliry or for other reasons are "polynucleotides" as that term is intended 
herein. Moreover. DNAs or RNAs comprising unusual bases, such as inosine, or 
modified bases, such as tntylaied bases, to name just two examples, are polynucleotides 
as the term is used herem. 

h will be appreciated that a great variety of modifications have been made to 
DNA and RNA thai serve many useful purposes known to those of skill in the an. The 
term polynucleotide as it is employed herein embraces such chemically, enzymatically 
or metabolicaily modified forms of polynucleotides, as well as the chemical forms of 
DNA and RNA characteristic of viruses and cells, including simple and complex cells, 
inier alia. 

The term "polypeptides" as used herein, includes all polypeptides as described 
below, The basic structure of polypeptides is well known and has been described in 
innumerable textbooks and other publications in the art. In this context, the term is used 
herein to refer to any peptide or protein comprising two or more amino acids joined to 
each other in a linear chain by peptide bonds. As used herein, the term refers to both 
shon chains, which also commonly are referred to in the an as peptides, oligopeptides 
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and oligomers, for example, and to longer chams, which generally are referred to m the 
an as protems, of which there are many types. 

It will be appreciated that polypeptides ofien contain amino acids other than the 
20 amino acids commoriJy referred to as the 20 naturally occurring amino acids, and that 
many ammo acids, including the terminal amino acids, may be modified in a given 
polypeptide, either by namral processes, such as processing and other post-translationa! 
modifications, but also by chemical modification techmques which are well known to 
the an. Even the common modifications that occur naturally in polypeptides are too 
numerous to list exiiaustively here, but they are well described in basic texts and in 
more detailed monographs, as well as in a voluminous research literature, and they are 
well known to those of skill in the an. Among the known modifications which may 
be present in polypeptides of the present are, to name an illustrative few, acetylation, 
acylation. ADP-ribosylation, amidaiion, covalent attachment of flavin, covaleni 
attachment of a heme moiety, covalent attachment of a nucleotide or nucleotide 
derivative, covalent attachment of a lipid or lipid derivative, covalent attachment of 
phosphotidylmositol, cross-linking, cyclizaiion. disulfide bond formation, demethylation, 
formation of covalent cross-links, formation of cystine, formation of pyroglutamate. 
formyiation, gamma-carboxylation. glycosylation, GPI anchor formation, hydroxylation, 
iodination, methylaiion. myrisioylation, oxidation. proteolytic processing, 
phosphorylation, prcnylation. racemi^atlon. selenoylation. sulfation. transfer-RNA 
mediated addition of ammo acids to proteins such as arginylation, and ubiquitination. 

Such modifications are \^ell known lo those of skill and have been described in 
great detail in the scieniific literature. Several panicularly conmion modifications, 
glycosylation, lipid aiiachmeni. sulfauon. gamma-carboxylation of glutamic acid 
residues, hydroxylation and ADP-nbosylation. for instance, are described in most basic 
texts, such as. for instance Proieias-Strucaire And Molecular Propenies, 2nd Ed., T. 
E. Creighion, H. Freeman and Company, New York (1993). Many detailed reviews 
are available on this subject, such as, for example, those provided by Wold, F., 
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Posnranslationai Protein Modifications: Perspectives and Prospects, pgs. 1-12 in 
Posnranslational Covaient Modification Of Proteins, B. C. Johnson, Ed., Academic 
Press, New York (1983); Seifter ei qL, Analysis for protein modifications and 
nonprotein cofactors, Meih, Enzymol., 752:626-646 (1990) and Raaan ei al.. Protein 
Synthesis: Posnranslational Modifications and Aging, Ann. N.Y. Acad. Sci.. 66i:48-62 
(1992). 

It will be appreciated, as is well known and as noted above, that polypeptides are 
not always entirely linear. For instance, polypeptides may be branched as a result of 
ubiquitination, and ihey may be circular, with or without branching, generally as a result 
of posnranslaiion events, including natural processing event and events brought about 
by human manipulation which do not occur naturally. Circular, branched and branched 
circular polypeptides may be synthesized by non-translation namral process and by 
entirely synthetic methods, as well. 

Modifications can occur anywhere in a polypeptide, including the peptide 
backbone, the amino acid side-chains and the amino or carboxyl lermim. In fact, 
blockage of the ammo or carboxyl group in a polypeptide, or both, by a covaient 
modification, is common in nanirally occurring and synthetic polypeptides and such 
modifications may be present in polypeptides of the present invention, as well. For 
instance, the amino icrmmal residue of polypeptides made in £. coli. prior to proteolytic 
processing, almost in\anahly uill ho N-fonmylmethionine. 

The modifications that iK:cur in a polypeptide often will be a function of how it 
is made. For polypeptides made b\ expressing a cloned gene in a host, for instance, 
the nature and extent i>f the modii'icaiions in large pan will be determined by the host 
cell posttranslational mexJificaiion capacity and the modification signals present in the 
polypeptide ammo acid sequence For instance, as is well known, glycosylation often 
does not occur in bacterial hosts such as £. coli. Accordingly, when glycosylation is 
desired, a polypeptide should be expressed in a glycosylating host, generally a 
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eukaryotic cell. Insect cell often carr\' om the same posttranslational glycosylations as 
mammalian cells and, for this reason, insect cell expression systems have been 
developed to express efficiently mammalian proteins having native patterns of 
elycosylation, inier alia. Similar considerations apply to other modifications. 

It will be appreciated that the same type of modification may be present in the 
same or varying degree at several sites m a given polypeptide. Also, a given 
polypeptide may contain many types of modifications. 

In general, as used herein, the term polypeptide encompasses all such 
modifications, panicularly those that are present in polypeptides synthesized by 
expressing a polynucleotide in a host cell. 

The term "variant(s)"of polynucleotides or polypeptides, as the term is used 
herein, are polynucleotides or polypeptides that differ from a reference polynucleotide 
or polypeptide, respectively. Variants in this sense are described below and elsewhere 
in the present disclosure in greater detail. 

A polynucleotide variant can be. for example, a polynucleotide that differs in 
nucleotide sequence from another, reference polynucleotide. Generally, differences are 
limited so that the nucleotide sequences of the reference and the variant are closely 
similar overall and. m many regions, identical. 

As noted belou , change^ m the nucleotide sequence of the variant may be silent. 
That is, they may not alter the ammo acids encoded by the polynucleotide. Where 
alterations are limned to silent changes of this type a variant will encode a polypeptide 
with the same amino acid sequence as the reference. Also as noted below, changes in 
t ' ^ nucleotide sequence of the variant may alter the amino acid sequence of a 
polypeptide encoded by the reference polynucleotide. Such nucleotide changes may 



-15- 



wo 97/33899 



PCT/US96/03773 



result in amino acid subsiiaitions, additions, deletions, fusions and truncations in the 
polypeptide encoded by the reference sequence, as discussed below. 

A polynucleotide variant can be, for example, a polypeptide that differs m amino 
acid sequence from another, reference polypeptide. Generally, differences are limited 
so that the sequences of the reference and the variant are closely smiilar overall and, in 
many region, identical. A variant and reference polypeptide may differ in amino acid 
sequence by one or more substimtions, additions, deletions, fusions and truncations, 
v/hich may be present m any combination. 

The term "receptor molecule" as used herein, refers to molecules which bind or 
interact specifically with AIM-! polypeptides of the present invention, including not only 
classic receptors, which are preferred, but also other molecules that specifically bind to 
or interact with polypeptides of the invention (which also may be referred to as "binding 
molecules" and "inieraciion molecules." respectively and as "AIM-I binding molecules" 
and " AIM-I interaction molecules ") Binding between polypeptides of the invention and 
such molecules, mcluding receptor or binding or mteraction molecules may be exclusive 
to polypeptides of the invention, which is very highly preferred, or it may be highly 
specific for polypeptides of the invention, which is highly preferred, or it may be highly 
specific to a group of proteins that includes polypeptides of the invention, which is 
preferred, or it may be specific to several groups of proteins at least one of which 
includes polypeptides ot the mventii>n 

Receptors also may he nnn-naturalK occurring, such as antibodies and antibody- 
derived reagents that bind specificall> to ptilypeptides of the invention. 

The present invention relates (o novel AIM-l polypeptides and polynucleotides, 
among other things, as described in greater detail below. In particular, the invention 
relates to polypeptides and p<il> nucleotides of a novel human AIM-I, which is related 
by amino acid sequence homology to known human AIM-I. The invention relates 
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especially to AIM-I having the nucleotide and amino acid sequences set out in Figure 
1, and 10 the AIM-I nucleoude and amino acid sequences of the cDNA in ATCC 
Deposit No, 97448, which is herein referred to as "the deposited clone" or as the 
"cDNA of the deposited clone." It will be appreciated that the nucleotide and amino 
acid sequences set out in Figure I were obtained by sequencing the cDNA of the 
deposited clone. Hence, the sequence of the deposited clone is controlling as to any 
discrepancies between the two and any reference to the sequences of Figure 1 include 
reference to the sequence of the human cDNA of the deposited clone. 

In accordance with one aspect of the present invention, there are provided 
isolated polynucleotides which encode the AIM-1 polypeptide having the deduced amino 
acid sequence of Figure 1 or the AIM-1 polypeptide encoded by the cDNA in the 
deposited clone. 

Using the information pro\ ided herein, such as the polynucleotide sequence set 
out in Figure 1, a polynucleotide of the present invention encoding human AIM-I 
polypeptide may be obtained using standard cloning and screening procedures, such as 
those for cloning cDNAs using human tissue as staning material. Illustrative of the 
invention, the polynucleotide sei out in Figure 1 was discovered in a cDNA librar>' 
derived from cells of a human pancreas mmor. 

Human AIM -I of the m\eniii>n is structurally related to other proteins of the TNF 
family, as shown bv the results ot scqucncmc the human cDNA encoding human AIM-I 
in the deposited clont- The cl)N -\ scgutrnce thus obtained is set out in Figure 1. It 
contains an open reading tramc crviKiini: j protein of about 281 amino acid residues 
with a deduced molecular \^cight iil aNnji 31 kDa. The protein exhibits greatest 
homology to known human AIM I. amnni: known proteins. The AIM-I of Figure 1 has 
about 22.892 % identii\ and abtnji 48 594 % similarir>' with the amino acid sequence 
of human Fas ligand. 
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Polynucleotides of the present invention may be in the form of RNA, such as 
mRNA, or in the form cDNA and genomic DNA obtained by clomng or produced by 
chemical synthetic techniques or by a combination thereof. The DNA may be double- 
stranded or single-stranded. Single-stranded DNA may be the coding strand, also 
known as the sense strand, or it may be the non-coding strand, also referred to as the 
anti-sense strand. 

The coding sequence which encodes the polypeptide may be identical to the 
coding sequence of the polynucleotide shown in Figure 1. It also may be a 
polynucleotide with a different sequence, which, as a result of the redundancy 
(degeneracy) of the genetic code, encodes the polypeptide of the DNA of Figure 1. 

Polynucleotides of the present invention which encode the polypeptide of Figure 
1 may include, but are not limited to the coding sequence for the mature polypeptide, 
by itself; the coding sequence for the mature polypeptide and additional coding 
sequences, such as those encoding a leader or secretory sequence, such as a pre-, or 
pro- or prepro- protein sequence: the coding sequence of the mature polypeptide, with 
or without the aforementioned additional coding sequences, together with additional, 
non-coding sequences, includmg for example, but not limited to introns and non-coding 
5' and 3" sequences, such as the transcribed, non-translated sequences that play a role 
in transcription. mRNA processing - including splicing and polyadenylation signals, for 
example - ribosome binding and stability of mRNA; additional coding sequence which 
codes for additional amino acids, such as those which provide additional functionalities . 
Thus, for instance, the polypeptide may be fused to a marker sequence, such as a 
peptide, which facilitates punncaiion of the fused polypeptide. In cenam preferred 
embodiments of this aspect of the invention, die marker sequence is a hexa-histidine 
peptide, such as the tag provided m the pQE vector (Qiagen, Inc., Chatsworth, CA), 
-long others, many of which arc commercially available. As described in Gentz et at.. 
Proc Nail. Acad, Sci., USA. 56:821-824 (1989). for instance, hexa-histidine provides 
for convenient purification of the fusion protein. 
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The HA lag corresponds lo an epitope derived of influen2:a hemagglutinin 
protein, which has been descnbed by Wilson er aL. Cell 37:161 (1984), for instance. 

In accordance wiih the foregoing, the term "polynucleotide encoding a 
polypeptide" as used herein encompasses polynucleotides which include a sequence 
encodmg a polypeptide of the present invention, panicularly the human AIM-I having 
the ammo acid sequence set out in Figure 1 . The term encompasses polynucleotides that 
include a single continuous region or discontinuous regions encoding the polypeptide 
(for example, interrupted by introns) together with additional regions, that also may 
contain coding and/or non-coding sequences. 

The present invention further relates to variants of the herein above described 
polynucleotides which encode for fragments, analogs and derivatives of the polyp>eptide 
having the deduced amino acid sequence of Figure 1. A variant of the polynucleotide 
may be a namrally occurring variant such as a namrally occurring allelic variant, or it 
may be a variant that is not known to occur naturally. Such non-naairally occurring 
variants of the polynucleotide may be made by mutagenesis techniques, including those 
applied to polynucleotides, cells or organisms. 

Among variants in this regard are variants that differ from the aforementioned 
polynucleotides by nucleotide subsiiiuiions. deletions or additions. The substitutions, 
deletions or additions may invol\e one or more nucleotides. The variants may be 
altered in coding or non-codmg reiiums or both. Alterations in the coding regions may 
produce conservative or non-conscrvatrve amino acid substimtions. deletions or 
additions. 

Among the panicularly preferred embodiments of the invention in this regard are 
polynucleotides encoding polypeptides having the amino acid sequence of AIM-I set out 
in Figure 1; variants, analogs, derivatives and fragments thereof, and fragments of the 
variants, analogs and denvatives. 
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Further panicuiarly preferred in ihis regard are polynucleotides encoding AIM-I 
variants, analogs, derivatives and fragments, and variants, analogs and derivatives of 
the fragments, which have the ammo acid sequence of the AIM-I polypeptide of Figure 
1 m which several, a few, 5 to 10, 1 to 5, 1 to 3, 2, 1 or no amino acid residues are 
substituted, deleted or added, in any combination. Especially preferred among these are 
silent subsiinitions, additions and deletions, which do not alter the propenies and 
activities of the AIM-I. Also especially preferred m this regard are conservative 
substitutions. Most highly preferred are polynucleotides encoding polypeptides having 
the amino acid sequence of Figure I without substitutions. 

Funher preferred embodiments of the invention are polynucleotides that are at 
least 70% identical to a polynucleotide encoding the AIM-I polypeptide having the 
amino acid sequence set out in Figure 1 , and polynucleotides which are complementary 
to such polynucleotides. Alternatively, most highly preferred are polynucleotides that 
comprise a region thai is at ieasi 807c identical to a polynucleotide encoding the AIM-I 
polypeptide of the cDNA of the deposited clone and polynucleotides complementary 
thereto. In this regard, polynucleotides at least 90% identical to the same are 
panicuiarly preferred, and among these panicuiarly preferred polynucleotides, those 
with at least 95% arc especialh preferred. Furthermore, those with at least 97% are 
highly preferred among those with ai least 95%, and among these those with at least 
98% and at least 99*^; are panicuiarly highly preferred, with at least 99% being the 
more preferred 

Panicuiarly prcierred emhtKlimcms m this respect, moreover, are polynucleotides 
which encode poiypepiidos which rciam substantially the same biological function or 
activity as the mature p<>l>pcpiidc cnciKJcd by the cDNA of Figure 1. 

The present invention funher relates lo polynucleotides that hybridize to the 
herein above-described sequences In this regard, the present invention especially relates 
to polynucleotides which hybridize under stringent conditions to the herein above- 
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described polynucleotides. As herein used, the term "stringent conditions" means 
hybridization will occur only if there is at least 95% and preferably at least 97% identity 
between the sequences. 

As discussed additionally herein regarding polynucleotide assays of the invention, 
for instance, polynucleotides of the invention as discussed above, may be used as a 
hybridization probe for cDNA and genomic DNA to isolate full-length cDNAs and 
genomic clones encoding human AIM-I and to isolate cDNA and genomic clones of 
other genes that have a high sequence sunilarity to the human AIM-i gene. Such probes 
generally will comprise at leasi 15 bases. Preferably, such probes will have at least 30 
bases and may have at least 50 bases. Panicularly preferred probes will have at least 
30 bases and will have 50 bases or less. 

For example, the coding region of the AIM-I gene may be isolated by screemng 
using the known DNA sequence to synthesize an oligonucleotide probe. A labeled 
oligonucleotide having a sequence complementary to that of a gene of the present 
invention is then used to screen a library of human cDNA, genomic DNA or mRNA to 
determine which members of the library the probe hybridizes lo. 

The polynucleotides and polypeptides of the present invention may be employed 
as research reagents and materials for discovery of treatments and diagnostics to human 
disease, as funher discussed herein relating to polynucleotide assays, inier alia. 

The polynucie<uides ma> encode a polypeptide which is the mature protein plus 
additional amino or carhoxyl-iemunal ammo acids, or amino acids interior to the mature 
polypeptide (when the mature lorm has more than one polypeptide chain, for instance). 
Such sequences may play a role in processing of a protein from precursor to a mamre 
form, may facilitate protein trafficking, may prolong or shonen protein half-life or may 
facilitate manipulation of a protein for assay or production, among other things. As 
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generally is ihe case in siuj, the additional amino acids may be processed away from the 
mature protein by cellular enzymes. 

A precursor protem, havmg the mature form of the polypeptide fused to one or 
more prosequences may be an inactive form of the polypeptide. When prosequences are 
removed such inactive precursors generally are activated. Some or all of the 
prosequences may be removed before activation. Generally, such precursors are called 
proproteins. 

In sum, a polynucleotide of the present invention may encode a mature protem, 
a mamre protein plus a leader sequence (which may be referred to as a preprotein), a 
precursor of a maaire protem havmg one or more prosequences which are not the 
leader sequences of a preprotein. or a preproprotein. which is a precursor to a 
proproiein, having a leader sequence and one or more prosequences, which generally 
are removed during processing sieps thai produce active and mamre forms of the 
polypeptide. 

A deposit contaming a human AIM -I cDNA has been deposited with the 
American Type Culture Collection, as noted above. Also as noted above, the human 
cDNA deposit is referred to herein as "the deposited clone" or as "the cDNA of the 
deposited clone. " 

The deposited clone v^as dcpiisued with the American Type Culmre Collection, 
12301 Park Uwn Dri\e. RockMllc. Mar>iand 20852, USA. on February 20, 1996, and 
assigned ATCC Dep<)sii No. 97448 

The deposited material is a pBlucscript SK (-) plasmid fStratagene, La Jolla, CA) 
that contams the full length Ai\!-I cDNA, referred to as "PF261" upon deposit. 
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The deposit has been made under the terms of the Budapest Treaty on the 
international recognition of the deposit of micro-orgarusms for purposes of patent 
procedure. The strain will be irrevocably and without restnction or condition released 
to the public upon the issuance of a patent. The deposit is provided merely as 
convemence to those of skill in the art and is not an admission that a deposit is required 
for enablement, such as that required under 35 U.S.C. §112. The sequence of the 
polynucleotides contained in the deposited material, as well as the ammo acid sequence 
of the polypeptide encoded thereby, are controlling in the event of any conflict with any 
description of sequences herein. A license may be required to make, use or sell the 
deposited materials, and no such license is hereby granted. 

The present invention further relates to a human AIM-I polypeptide which has 
the deduced amino acid sequence of Figure 1. 

The invention also relates to fragments, analogs and derivatives of these 
polypeptides. The lerms "fragment." "derivative" and "analog" when referring to the 
polypeptide of Figure 1 means a polypeptide which retains essentially the same 
biological function or activity as such polypeptide. Thus, an analog includes a 
proprotein which can be activated by cleavage of the proprotein portion to produce an 
active mamre polypeptide. 

The polypeptide of the present in\cniion may be a recombinant polypeptide, a 
namral polypeptide or a s\niheiK puK peptide. In certain preferred embodiments it is 
a recombinant polypepndc 

The fragment. denvait\c analog of the polypeptide of Figure I may be (i) 
one in which one or more of ihc ammo acid residues are substituted with a conserved 
or non-conse^^'ed amim* acid residue (preferably a conserved amino acid residue) and 
such substimied amino acid residue may or may not be one encoded by the genetic code, 
or (ii) one in which one or more of the amino acid residues includes a subsiiment group. 
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or (iii) one in which the mature polypepnde is fused with another compound, such as 
a compound to increase the half-life of the polypeptide (for example, polyethylene 
glycol), or (iv) one m which the additional amino acids are fused to the mature 
polypeptide, such as a leader or secretory sequence or a sequence which is employed 
for purification of the mature polypeptide or a proprotein sequence. Such fragments, 
derivatives and analogs are deemed to be within the scope of those skilled in the art 
from the teachings herein. 

Among the particularly preferred embodmients of the invention in this regard are 
polypeptides having the amino acid sequence of AIM-I set out in Figure 1, variants, 
analogs, derivatives and fragments thereof, and variants, analogs and derivatives of the 
fragments. Altemaiiveiy , paniculariy preferred embodiments of the invention in this 
regard are polypeptides having the amino acid sequence of the AIM-I of the cDNA in 
the deposited clone, variants, analogs, derivatives and fragments thereof, and variants, 
analogs and derivatives of the fragments. 

Among preferred variants are those that vary from a reference by conservative 
amino acid substiUitions. Such substimtions are those that substimte a given amino acid 
in a polypeptide by another amino acid of like characteristics. Typically seen as 
conservative substitutions are the replacements, one for another, among the aliphatic 
amino acids Ala. Val. Leu and lie; interchange of the hydroxyl residues Ser and Thr, 
exchange of the acidic residues Asp and Glu. substimtion between the amide residues 
Asn and Gin, exchange of the basic residues Lys and Arg and replacements among the 
aromatic residues Phe, Tyr. 

Funher paniculariy preferred in this regard are variants, analogs, denvatives and 
fragments, and variants, analogs and derivatives of the fragments^ having the amino acid 
sequence of the AIM-I polypeptide of Figure 1 in which several, a few, 5 to 10, I to 
5, 1 to 3, 2, 1 or no amino acid residues are substituted, deleted or added, in any 
combination. Especially preferred among these are silent substimtions, additions and 
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deletions, which do not alter the propenies and activities of the AIM-I. Also especially 
preferred in this regard are conservative substitutions. Most highly preferred are 
polypeptides having the amino acid sequence of Figure 1 without substitutions. 

The polypeptides and polynucleotides of the present invention are preferably 
provided in an isolated form, and preferably are purified to homogeneity. 

The polypeptides of the present mvention include the polypeptide of SEQ ID 
NO:2 (m particular the mature polypeptide) as well as polypeptides which have at least 
70% similarity (preferably at least 70% identiryj to the polypeptide of SEQ ID NO:2 
and more preferably at least 90% similarity (more preferably at least 90% identity) to 
the polypeptide of SEQ ID N0:2 and still more preferably at least 95% similarity (still 
more preferably at least 95% identity) to the polypeptide of SEQ ID N0:2 and also 
include portions of such polypeptides with such portion of the polypeptide generally 
containing at least 30 amino acids and more preferably at least 50 amino acids. 

As known in the an "similarity" between two polypeptides is determined by 
comparing the amino acid sequence and its conserved ammo acid substitutes of one 
polypeptide to the sequence of a second polypeptide. 

Fragments or ponions of the polypeptides of the present invention may be 
employed for producing the corresponding full-length polypeptide by peptide synthesis: 
therefore, the fragments may he employed as intermediates for producing the full-length 
polypeptides. Fragments or ponions of the polynucleotides of the present invention may 
be used (o synthesize full-length ptilynucleotides of the present invention. 

Also among preferred cmNKiimcms of this aspect of the present invention are 
polypeptides comprising fragments of AlM-l, most panicularly fragments of the AIM-I 
having the amino acid set out m Figure 1 . and fragments of variants and derivatives of 
the AIM-I of Figure 1 . In this regard a fragment is a polypeptide having an amino acid 
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sequence ihat entirely is xhe same as pan but not all of the amino acid sequence of the 
aforementioned AIM-1 polypeptides and variants or derivatives thereof. 

Such fragments may be "free-standing, " re. , not pan of or fused to other amino 
acids or polypeptides, or they may be comprised within a larger polypeptide of which 
they form a pan or region. When comprised withm a larger polypeptide, the presently 
discussed fragments most preferably form a single continuous region. However, several 
fragments may be comprised within a single larger polypeptide. For instance, certam 
preferred embodiments relate to a fragment of an AIM -I polypeptide of the present 
comprised within a precursor polypeptide designed for expression in a host and having 
heterologous pre and pro-polypepiide regions fused to the amino terminus of the AIM-I 
fragment and an additional region fused to the carboxyl terminus of the fragment. 
Therefore, fragments in one aspect of the meaning intended herein, refers to the ponion 
or ponions of a fusion polypeptide or fusion protein derived from AIM-I. 

As representative examples of polypeptide fragments of the invention, there may 
be mentioned those which have from about \00 to about 281 amino acids. 

In this context, "about" includes the panicuiarly recited range and ranges larger 
or smaller by several, a few. 5. 4. 3, 2 or 1 amino acid at either extreme or at both 
extremes. For instance, about 100-281 amino acids in this context means a polypeptide 
fragment of 100 plus or minus several, a few. 5, 4, 3, 2 or 1 amino acids to 281 plus 
or minus several a fev^ .5.4.3.2 i>r 1 ammo acid residues, i.e. , ranges as broad as 100 
minus several ammo acids \o 281 plus several amino acids to as narrow as 100 plus 
several amino acids to 281 mmus v<r\eral amino acids. 

Highly preferred m this regard arc the recited ranges plus or minus as many as 
5 amino acids at either or ai both extremes. Panicuiarly highly preferred are the recited 
ranges plus or minus as many as 3 ammo acids at either or at both the recited extremes. 
Especially panicuiarly highly preferred are ranges plus or minus 1 amino acid at either 
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or at both extremes or the recited ranges with no additions or deletions. Most highly 
preferred of all in this regard are fragments from about 100 to about 281 amino acids. 

Among especially preferred fragments of the invention are truncation mutants of 
AIM-I. Truncation mutants include AIM-I polypeptides having the amino acid sequence 
of Figure L or of variants or derivatives thereof, except for deletion of a continuous 
series of residues (that is, a continuous region, pan or ponion) that includes the amino 
terminus, or a commuous series of residues that includes the carboxyl terminus or, as 
in double truncation mutants . deletion of two continuous series of residues, one 
including the amino terminus and one including the carboxyl terminus. Fragments 
having the size ranges set out about also are preferred embodiments of truncation 
fragments, which are especially preferred among fragments generally. 

Also preferred in this aspect of the invention are fragments characterized by 
structural or functional attributes of AIM-I. Preferred embodiments of the invention in 
this regard include fragments thai comprise alpha-helix and alpha-helix forming regions 
("alpha-regions"), beta-sheet and beta-sheet-forming regions ("beta-regions"), mm and 
mm-forming regions ("rum-regions"), coil and coil-forming regions ("coil-regions"), 
hydrophilic regions, hydrophobic regions, alpha amphipathic regions, beta amphipathic 
regions, flexible regions, surface-forming regions and high antigenic index regions of 
AIM-L 

Certain preferred regions m these regards are set out in Figure 3. and include, 
but are not limned in. regions o\ the aforementioned types identified by analysis of the 
amino acid sequence set oui in Tigure I . As set out in Figure 3, such preferred regions 
include Gamier-Rohson alpha-regions, beta-regions, rum-regions and coil-regions, 
Chou-Fasman alpha-regions, bcia-regions and aim-regions, Kyte-Dooiittle hydrophilic 
re _ions and hydrophilic regions. Eisenbcrg alpha and beta amphipathic regions, Karplus- 
Schulz flexible regions. Emini surtace-forming regions and Jameson-Wolf high antigenic 
index regions. 
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Among highly preferred fragments in this regard are those that comprise regions 
of AIM-I that combine several structural feamres. such as several of the features set out 
above. In this regard, the regions defined by the residues about 1 to about 281 of 
Figure 1, which all are characterized by ammo acid compositions highly characteristic 
of rum-regions, hydrophiiic regions, flexible-regions, surface-forming regions, and high 
antigenic index-regions, are especially highly preferred regions. Such regions may be 
comprised within a larger polypeptide or may be by themselves a preferred fragment of 
the present invention, as discussed above. It will be appreciated that the term "about" 
as used in this paragraph has the meamng set out above regarding fragments in general. 
Further, a highly preferred fragment comprises amino acids 39 through 281 which 
constinite a soluble ponion of the overall AIM-1 polypeptide sequence of Figure 1. 

Funher preferred regions are those that mediate activities of AIM-I. Most highly 
preferred in this regard are fragments that have a chemical, biological or other activity 
of AIM-I, including those with a similar activity or an improved activity, or with a 
decreased undesirable activity. Highly preferred in this regard are fragments that 
contain regions that are homoiogs in sequence, or in position, or in both sequence and 
to active regions of related polypeptides, such as the related polypeptides set out in 
Figure 2, which include members of the TNF family. Among panicularly preferred 
fragments in these regards are truncation mutants, as discussed above. 

h will be appreciated that the mvention also relates to. among others, 
polynucleotides enctKiing the att>remcniioned fragments, polynucleotides that hybridize 
to polynucleotides cnc(xlmg the Iragmcnis. particularly those that hybridize under 
stringent conditions, and pt)l\ nucleotides, such as PCR primers, for amplifying 
polynucleotides thai encode the iragmenis In these regards, preferred polynucleotides 
are those that correspondcni to the preierred fragments, as discussed above. 
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The present invention also relates to vectors which include polynucieoiides of the 
present invention, host cells which are genetically engineered with vectors of the 
invention and the production of polypeptides of the invention by recombinant techniques. 

Host cells can be genetically engineered to incorporate polynucleotides and 
express polvpeptides of the present invention. For instance, polynucleotides may be 
introduced into host cells using well known techniques of infection, transduction, 
transfection, transveciion and transformation. The polynucleotides may be mtroduced 
alone or with other polynucleotides. Such other polynucleotides may be introduced 
independently, co-introduced or introduced joined to the polynucleotides of the 
invention. 

Thus, for instance, polynucleotides of the invention may be transfected into host 
cells with another, separate, polynucleotide encoding a selectable marker, using standard 
techniques for co-transfection and selection in, for instance, mammalian cells. In this 
case the polynucleotides generalU will be stably incorporated into the host cell genome. 

Altemativeiy. the polynucleotides may be joined to a vector containing a 
selectable marker for propagation m a host The vector construct may be introduced 
into host cells by the aforementioned techniques. Generally, a plasmid vector is 
introduced as DNA in a precipuaie. such as a calcium phosphate precipitate, or in a 
complex with a charged IipiJ Llectroporation also may be used to introduce 
polynucleotides into j hi>si. Ii the \ccun is a virus, it may be packaged in vitro or 
introduced into a packai:ing celt and the packaged virus may be transduced into cells. 
A wide variety of icchniqucs suitable lor making polynucleotides and for introducing 
polynucleotides into cclK in acci»rdancc with this aspect of the invention are well known 
and routine to those of skill in the an Such techniques are reviewed at length in 
Sambrook et aL cited aKnc. vkhiLh is illustrative of the many laboratory manuals that 
detail these techniques. In acci^rdancc with this aspect of the invention the vector may 
be. for example, a plasmid vector . a single or double-stranded phage vector, a single 
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or double-stranded RNA or DNA viral vector. Such vectors may be introduced into 
cells as polynucleotides, preferably DNA, by well known techniques for introducing 
DNA and RNA into cells. The vectors, in the case of phage and viral vectors also may 
be and preferably are introduced into cells as packaged or encapsidated virus by well 
known lechmques for infection and transduction. Viral vectors may be replication 
competent or replication defective. In the latter case viral propagation generally will 
occur only in complementing host cells. 

Preferred among vectors, in certain respects, are those for expression of 
polynucleotides and polypeptides of the present invention. Generally, such vectors 
comprise nj-acting control regions effective for expression in a host operatively linked 
to the polynucleotide to be expressed. Appropriate rmns-acting factors either are 
supplied by the host, supplied by a complementing vector or supplied by the vector itself 
upon introduction into the host. 

In certain preferred embodiments in this regard, the vectors provide for specific 
expression. Such specific expression may be inducible expression or expression only 
in certain types of cells or both inducible and cell-specific. Panicularly preferred among 
inducible vectors are vectors that can be induced for expression by environmental factors 
that are easy to manipulate, such as temperamre and nutrient additives. A variety of 
vectors suitable to this aspect of the invention, including constioitive and inducible 
expression vectors for use m prokaryotic and eukaryotic hosts, are well known and 
employed routinely b\ those of skill m the an. 

The engineered host cells can be culmred in conventional nutrient media, which 
may be modified as appropriate for. inter alia, activating promoters, selecting 
transformams or amplifying genes. Culmrc conditions, such as temperature, pH and the 
1 . previously used with the hosi cell selected for expression generally will be suitable 
for expression of polypeptides of the present invention as will be apparent to those of 
skill in the an. 
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A great variery of expression vectors can be used lo express a polypeptide of the 
invention. Such vectors include chromosomal, episomal and virus-derived vectors e.g. , 
vectors derived from bacterial plasmids, from bacteriophage, from yeast episomes, from 
yeast chromosomal elements, from viruses such as baculoviruses, papova viruses, such 
as SV40, vaccinia viruses, adenoviruses, fowl pox viruses, pseudorabies viruses and 
retroviruses, and vectors derived from combinations thereof, such as those derived from 
plasmid and bacteriophage genetic elements, such as cosmids and phagemids, all may 
be used for expression in accordance with this aspect of the present invention. 
Generally, any vector suitable to maintain, propagate or express polynucleotides to 
express a polypeptide in a host may be used for expression in this regard. 

The appropriate DNA sequence may be insened into the vector by any of a 
variety of well-known and routine techniques. In general, a DNA sequence for 
expression is joined to an expression vector by cleaving the DNA sequence and the 
expression vector with one or more restriction endonucleases and then joining the 
restriction fragments logeiher using T4 DNA ligase. Procedures for restriction and 
ligation that can be used to this end are well known and routine to those of skill. 
Suitable procedures in this regard, and for constructing expression vectors using 
alternative techniques, which also are well known and routine to those skill, are set forth 
in great detail in Samhrook ef al. cited elsewhere herein. 

The DNA sequence m the expression vector is operatively linked to appropriate 
expression control scqucnce(s). mcludinc. for instance, a promoter to direct mRNA 
transcription. Representatives of such promoters include the phage lambda PL 
promoter, the E. coit lac. irp and lac promoters, the SV40 early and late promoters and 
promoters of retroviral LTRs. lo name just a few of the well-known promoters. It will 
be understood that numerous prnmdiers not mentioned are suitable for use in this aspect 
of the invention are well known and readily may be employed by those of skill in the 
manner illustrated by the discussion and the examples herein. 
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In general, expression constructs will contain sites for transcription initiation and 
termination, and. in the transcribed region, a ribosome binding site for translation. The 
coding ponion of the mature transcnpts expressed by the constructs will include a 
translation initiating AUG at the beginning and a termination codon appropriately 
positioned at the end of the polypeptide to be translated. 

in addition, the constructs may contain control regions that regulate as well as 
engender expression. Generally, in accordance with many commonly practiced 
procedures, such regions will operate by controlling transcription, such as repressor 
binding sites and enhancers, among others. 

Vectors for propagation and expression generally will include selectable markers. 
Such markers also may be suitable for amplification or the vectors may contain 
additional markers for this purpose. In this regard, the expression vectors preferably 
contain one or more selectable marker genes to provide a phenotypic trait for selection 
of transformed host cells. Preferred markers include dihydrofolaie reductase or 
neomycin resistance tor eukar>otic cell culture, and tetracycline or ampicillin resistance 
genes for culmring E. coli and other bacteria. 

The vector containing the appropriate DNA sequence as described elsewhere 
herein, as well as an appropriate promoter, and other appropriate control sequences, 
may be mtroduced .m.^ an appropriate hosi using a variety of well known techniques 
suitable to expression therein <.l a desired polypeptide. Representative examples of 
appropriate hosts include bacterial cells, such as £. coli. Streptomyces and Salmonella 
ryphimurium cells: funizal cells, such as >east cells; insect cells such as Drosophila S2 
and Spodoptera Sf9 cells: animal cells such as CHO, COS and Bowes melanoma cells; 
and plam cells. Hosts for of a grcai variety of expression constructs are well known, 
and those of skill will be enabled hv the present disclosure readily to select a host for 
expressing a polypeptides in accordance with Uiis aspect of the present invention. 
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More panicularly, the present invention also includes recombinant constructs, 
such as expression constructs, comprising one or more of the sequences described 
above. The constructs comprise a vector, such as a piasmid or viral vector, into which 
such a sequence of the invention has been insened Tlie sequence may be insened in 
a forv^'ard or reverse orientation. In certain preferred embodiments in this regard, the 
construct further comprises regulatory' sequences, including, for example, a promoter, 
operably linked to the sequence. Large numbers of suitable vectors and promoters are 
known to those of skill in the art, and there are many commercially available vectors 
suitable for use in the present invention. 

The following vectors, which are commercially available, are provided by way 
of example. Among vectors preferred for use in bacteria are pQE70, pQE60 and pQE- 
9, available from Qiagen: pBS vectors, Phagescript vectors, Bluescript vectors, pNH8A. 
pNH16a, pNHlSA, pNH46A. available from Stratagene; and ptrc99a, pKK223-3, 
pKX233-3, pDR540, pRlT5 available from Pharmacia. Among preferred eukaryotic 
vectors are pWLNEO, pSV2CAT. pOG44. pXTl and pSG available from Stratagene; 
and pSVK3, pBPV. pMSG and pSVL available from Pharmacia. These vectors are 
listed solely by way of illustration of the many commercially available and well known 
vectors that are available to those of skill in the art for use in accordance with this 
aspect of the present invention. It will be appreciated that any other piasmid or vector 
suitable for. for example, introduction, maintenance, propagation or expression of a 
polynucleotide or polypeptide of the invent loti in a host may be used in this aspect of 
the invention. 

Promoter regK>ns can he selected from any desired gene using vectors that 
contain a reporter transcription unit lacking a promoter region, such as a 
chloramphenicol acetyl transferase ("cat") transcription unit, downstream of restriction 
site or sites for introducing a candidate promoter fragment; i.e., a fragment that may 
contain a promoter. As is well known, introduction into the vector of a promoter- 
containing fragment ai the restriction site upstream of the cat gene engenders production 
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of CAT activity, which can be detected by standard CAT assays. Vectors suitable to 
this end are well known and readily available. Two such vectors are pKK232-8 and 
pCM7. Thus, promoters for expression of polynucleotides of the present invention 
include not only well known and readily available promoters, but also promoters that 
readily may be obtained by the foregoing techiuque, using a reponer gene. 

Among known bacterial promoters suitable for expression of polynucleotides and 
polypeptides in accordance with the present invention are the £. coli lad and lacZ and 
promoters, the T3 and T7 promoters, the T5 tac promoter, the lambda PR, PL 
promoters and the trp promoter. Among known eukaryotic promoters suitable in this 
regard are the CMV immediate early promoter, the HSV thymidine kinase promoter, 
the early and late SV40 promoters, the promoters of retroviral LTRs, such as those of 
the Rous sarcoma virus ("RSV"). and meiallothionem promoters, such as the mouse 
metallothionein-I promoter. 

Selection of appropriate vectors and promoters for expression in a host cell is a 
well known procedure and the requisite techniques for expression vector construction, 
introduction of the vector into the host and expression in the host are routine skills in 
the an. 

The present mvcniion also relates to host cells contaimng the above-described 
constructs discussed above. The hdst cell can be a higher eukaryotic cell, such as a 
mammalian cell, or a U>wer eukarNottc cell, such as a yeast cell, or the host cell can be 
a prokaryotic cell, such as a hacierial cell. 

Introduction oi the consiruct ini(^ the host cell can be effected by calcium 
phosphate transfection. DEAF-deMran mediated transfection, cationic Upid-mediated 
transfection. eleciroporaiion. iraa^uction. infection or other methods. Such methods 
are described in many standard laboratory manuals, such as Davis ei aL Basic Methods 
In Molecular Biology. (1986) 
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Constructs in host cells can be used in a conventional manner to produce the 
eene product encoded by the recombinant sequence. Alternatively, the polypeptides of 
the invention can be synthetically produced by conventional peptide synthesizers. 

Mature proteins can be expressed in mammalian cells, yeast, bacteria, or other 
cells under the control of appropriate promoters. Cell-free translation systems can also 
be employed to produce such proteins using RNAs derived from the DNA constructs of 
the present invention Appropriate clorung and expression vectors for use with 
prokaryotic and eukaryotic hosts are described by Sambrook et aL, Molecular Cloning: 
A LaboratOT-y Manual. 2nd Ed.. Cold Spring Harbor Laboratory Press. Cold Spring 
Harbor, N.Y. (1989). 

Generally, recombinant expression vectors will include origins of replication, a 
promoter derived from a highly -expressed gene to direct transcription of a downstream 
strucmral sequence, and a selectable marker to permit isolation of vector containing cells 
after exposure to the vector. 

Transcription of the DNA encoding the polypeptides of the present invention by 
higher eukaryotes may he increased by insening an enhancer sequence into the vector. 
Enhancers are cis-aciinc elemenis of DNA. usually about from 10 to 300 bp that act to 
increase transcriptiorul activity tit a promoter in a given host cell-type. Examples of 
enhancers mclude the S\'40 enhancer, which is located on the late side of the replication 
origin at bp 100 to the l\ lomciialnvirus early promoter enhancer, the polyoma 

enhancer on the laie mJc ol the rcplicaimn i>ngm, and adenovirus enhancers. 

Polynucleotides o\ the !n\cntum. encoding the heterologous structural sequence 
of a polypeptide of the m\cntu>n iierKTralK uill be mserted into the vector using standard 
techniques so that ii is <>pcrahl> linked lo the promoter for expression. The 
polynucleotide will he posiiu^rxrd so that the transcription Stan site is located 
appropriately 5' to a rih<>*vome hirKJmg sue. The ribosome binding site will be 5' to the 
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AUG thai imiiaies translation of the polypeptide to be expressed. Generally, there will 
be no other open reading frames that begin with an initiation codon. usually AUG, and 
lie between the ribosome binding site and the initiating AUG. Also, generally, there 
will be a translation stop codon at the end of the polypeptide and there will be a 
polyadenyiation signal and a transcription termination signal appropriately disposed at 
the 3' end of the transcribed region 

For secretion of the translated protein into the lumen of the endoplasmic 
reticulum, into the penplasmic space or into the extracellular environment, appropriate 
secretion signals may be incorporated into the expressed polypeptide. The signals may 
be endogenous to the polypeptide or they may be heterologous signals. 

The polypeptide may be expressed in a modified form, such as a fusion protein, 
and may include not only secretion signals but also additional heterologous functional 
reeions. Thus, for instance, a region of additional amino acids, particularly charged 
amino acids, may be added to the N-ierminus of the polypeptide to improve stability and 
persistence in the hosi cell, during purification or during subsequent handling and 
storage. Also, region also may be added to the polypeptide to facilitate purification. 
Such regions may be removed prior to final preparation of the polypeptide. The 
addition of peptide moieties lo polypeptides to engender secretion or excretion, to 
improve stability and to facilitate purification, among others, are familiar and routine 
techniques in the an. 

Foilowmg transformation of a suitable host strain and growth of the host strain 
to an appropriate cell density, where ihe selected promoter is inducible it is induced by 
appropriate means {e.fi., temperature shift or exposure to chemical inducer) and cells 
are culmred for an additional period. Cells typically then are harvested by 
cemnfugation. disrupted by physical or chemical means, and the resulting crude extract 
retained for further purification. 
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Microbial cells employed in expression of proteins can be disrupted by any 
convenient method, mciuding freeze-thaw cycling, sonication, mechanical disruption, 
or use of cell lysmg agents, such methods are well know to those skilled in the an. 

Various mammalian cell culture systems can be employed for expression, as 
well. Examples of mammalian expression systems mclude the COS-7 lines of monkey 
kidney fibroblast, described in Gluzman et ai.. Cell, 23: 175 (1981). Other cell lines 
capable of expressmg a compatible vector include for example, the C127, 3T3. CHO. 
HeLa, human kidney 293 and BHK cell lines. 

The AIM-I polypeptide can be recovered and purified from recombinant cell 
cultures by well-known methods including ammonium sulfate or ethanol precipitation, 
acid extraction, anion or cation exchange chromatography, phosphocellulose 
chromatography, hydrophobic interaction chromatography, affinity chromatography, 
hydroxylapatite chromatography and lectin chromatography. Most preferably, high 
performance liquid chromatography ("HPLC") is employed for purification. Well 
known techniques for refolding protein may be employed to regenerate active 
conformation when the polypeptide is denatured during isolation and or purification. 

Polypeptides of the present invention include naturally purified products, 
products of chemical synthetic procedures, and products produced by recombinant 
techniques from a prokaryoiic or eukar>oiic host, including, for example, bacterial, 
yeast, higher plant. inscLt and mammalian cells. Depending upon the host employed in 
a recombinant production procedure, the polypeptides of the present mvemion may be 
glycosylated or may be non-clyct>^> lated. In addition, polypeptides of the invention may 
also include an initial modified methionine residue, in some cases as a result of host- 
mediated processes. 

AIM-I polynucleotides and polypeptides may be used in accordance with the 
present invention for a variety of applications, panicularly those that make use of the 
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chemical and biological propenies AIM-I. Among ihese are applicaiions in autoimmune 
disease and aberram cellular proliferation. Additional appiications relate to diagnosis 
and to treatment of disorders of cells, tissues and orgamsms. These aspects of the 
invention are illustrated further by the following discussion. 

This mvention is also related to the use of the AIM-I polynucleotides to detect 
complememar>' polynucleotides such as, for example, as a diagnostic reagent. Detection 
of a mutated form of AIM-I associated with a dysfunction will provide a diagnostic tool 
that can add or define a diagnosis of a disease or susceptibility to diseases which results 
from under-expression over-expression or altered expression of AlM-1. such as, for 
example, autoimmune diseases. 

Individuals carrying mutations in the human AIM-I gene may be detected at the 
DNA level by a variety of techniques. Nucleic acids for diagnosis may be obtained from 
a patient's cells, such as from blood, urine, saliva, tissue biopsy and autopsy material. 
The genomic DNA may be used directly for detection or may be amplified 
enzymatically by using PCR prior lo analysis. PCR (Saiki et aL. Nature. 324: 163-166, 
(1986). RNA or cDNA may also be used in the same ways. As an example, PCR 
primers complementary to the nucleic acid encoding AIM-I can be used to identify and 
analyze AIM-1 expression and mutations. For example, deletions and insenions can be 
detected by a chance in size o\ the amplified product in comparison to the normal 
genotype. Point muiaiions can be identified by hybridizing amplified DNA to 
radiolabeled AlM-l R\ A or aliemativcly. radiolabeled AIM-I antisense DNA sequences. 
Perfectly matched sequences can distinguished from mismatched duplexes by RNase 
A dieeslion or by diflcrences m melting tcmperamres. 

Sequence differences hctucen a reierence gene and genes having mutations also 
may be revealed by direct DNA sequencing. In addition, cloned DNA segments may 
be employed as probes lo delect specific DNA segments. The sensitivity of such 
methods can be greatly enhanced b> appropriate use of PCR or another amplification 
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method. For example, a sequencing primer is used with double-siranded PCR product 
or a smgle-stranded template molecule generated by a modified PCR. The sequence 
determination is performed by conventional procedures with radiolabeled nucleotide or 
by automatic sequencing procedures with fluorescent-tags. 

Genetic testmg based on DNA sequence differences may be achieved by detection 
of alteration in elecirophoretic mobility of DNA fragments in gels, with or without 
denaturing agents. Small sequence deletions and insertions can be visualized by high 
resolution gel electrophoresis. DNA fragments of different sequences may be 
distinguished on denaturing formamide gradient gels in which the mobilities of different 
DNA fragments are retarded in the gel at different positions according to their specific 
melting or panial melting temperatures (see, e.g., Myers er al.. Science, 230: 1242, 
1985). 

Sequence changes ai specific locations also may be revealed by nuclease 
protection assays, such as RNasc and SI protection or the chemical cleavage method 
(e.g.. ConoT\ ei al.. Proc. Natl. Acad. Sci.. USA, 55:4397-4401, 1985). 

7T»us, the detection of a specific DNA sequence may be achieved by methods 
such as hybridization, RNase protection, chemical cleavage, direct DNA sequencing or 
the use of restriciu>n enzymes, {e.g. , restriction fragment length polymorphisms 
("RFLP") and Southern blotimi: nt genomic DNA. 

In addition io more ctvnvcntional gel-electrophoresis and DNA sequencing, 
mutations also can be detected b> in situ analysis 

The sequences of the preseni invention are also valuable for chromosome 
identification. The sequence is specifically targeted to and can hybridize with a 
panicular location on an individual human chromosome. Moreover, there is a current 
need for identifying panicular sues on the chromosome. Few chromosome marking 
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reaeents based on acmal sequence data (repeat polymorphisms) are presently available 
for marking chromosomal location. The mappmg of DNAs to chromosomes accordmg 
to the present invention is an imponam first step in correlating those sequences with 
genes associated with disease. 

In certain preferred embodiments in this regard, the cDNA herein disclosed is 
used to clone genomic DNA of an AlM-1 gene. This can be accomplished using a 
variety of well known techniques and libraries, which generally are available 
commercially. The genomic DNA the is used for in situ chromosome mapping using 
well known techniques for this purpose. Typically, in accordance with routine 
procedures for chromosome mapping, some trial and error may be necessary to idemif>' 
a eenomic probe that gives a good tn situ hybridization signal. 

In some cases, in addition, sequences can be mapped to chromosomes by 
preparing PCR primers (preferably 15-25 bp) from the cDNA. Computer analysis of the 
3' untranslated region of the cene is used to rapidly select primers that do not span more 
than one exon in the genomic DNA. thus complicating the amplification process. These 
primers are then used for PCR screening of somatic cell hybrids containing mdividual 
human chromosomes. Only those hybrids containing the human gene corresponding to 
the primer will yield an amplified fragment. 

PCR mappmi: of somatic cell hybrids is a rapid procedure for assigning a 
particular DNA to j pjnicular chromosome. Using the present invention with the same 
oligonucleotide primcrv subltx:ah/aiion can be achieved with panels of fragments from 
specific chromosomes or p<h>In ot large genomic clones in an analogous manner. Other 
mapping strategies that can similar!) be used to map to its chromosome include in situ 
hybridization, prescreening w uh labeled Oow-sorted chromosomes and preselection by 
hybridization to construct chromosome specific-cDN A libraries. 
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Fluorescence in situ hybridization ("FISH") of a cDNA clone lo a metaphase 
chromosomal spread can be used to provide a precise chromosomal location in one step. 
This technique can be used wich cDNA as shon as 50 or 60. For a review of this 
technique, see Verma er aL, Human Chromosomes: A Manual Of Basic Techniques, 
Pergamon Press, New York (1988). 

Once a sequence has been mapped to a precise chromosomal location, the 
physical position of the sequence on the chromosome can be correlated with genetic map 
data. Such data are found, for example, in V. McKusick, Mendelian Inheritance In 
Man, available on line through Johns Hopkins University, Welch Medical Librar>'. The 
relationship between genes and diseases that have been mapped to the same 
chromosomal region are then identified through linkage analysis (coinheritance of 
physically adjacent genes). 

Next, it is necessary to determine the differences in the cDNA or genomic 
sequence between affected and unaffected individuals. If a mutation is observed in some 
or all of the affected mdividuals hui not in any normal individuals, then the mutation is 
likely to be the causative agent of the disease. 

With current resolution of physical mapping and genetic mapping techniques, a 
cDNA precisely iocah/cd lo a chromosomal region associated with the disease could be 
one of between 50 anu 50(> p*ncniial causative genes. (This assumes 1 megabase 
mappmg resolution aikJ one ^cnc per 20 kh) 

The present invention jIm* rciaiev to a diagnostic assays such as quantitative and 
diagnostic assays for detecting \c\c\\ of .AIM-I protein in cells and tissues, including 
determination of normal and ahrx^rmal levels. Thus, for instance, a diagnostic assay in 
accordance with the im eniion \ot detcctmg over-expression of AlM-1 protein compared 
to normal control tissue samples ma> be used to detect the presence of aberrant cellular 
proliferation such as cancer, for example. Assay techniques that can be used to 
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determine levels of a protein, such as an AIM-I protein of the present invention, in a 
sample denved from a host are well-known to those of skill in the an. Such assay 
methods include radioimmunoassays, competiiive-bindmg assays. Western Blot analysis 
and ELISA assays. Among these ELlSAs frequently are preferred. An ELISA assay 
imtially comprises prepanng an antibody specific lo AIM-I, preferably a monoclonal 
antibody. In addition a reponer antibody generally is prepared which binds to the 
monoclonal antibody. The reponer antibody is attached a detectable reagent such as 
radioactive, fluorescent or enzymatic reagent, in this example horseradish peroxidase 
enzyme. 

To carry out an ELISA a sample is removed from a host and incubated on a solid 
suppon. e,g. a polystyrene dish, that binds the proteins in the sample. Any free protein 
binding sites on the dish are then covered by incubating with a non-specific protein such 
as bovine serum albumin. Next, the monoclonal antibody is incubated in the dish during 
which time the monoclonal antibodies attach to any AIM-1 proteins attached to the 
polystyrene dish. Unbound monoclonal antibody is washed out with buffer. The 
reponer antibody linked lo horseradish peroxidase is placed in the dish resulting in 
binding of the reponer antibody to any monoclonal antibody bound to AIM-L 
Unattached reponer antibody is then washed out. Reagents for peroxidase activity, 
including a colorimeiric substrate are then added to the dish, Inunobilized peroxidase, 
linked to AIM -I through the primary and secondary antibodies, produces a colored 
reaction product. The amount of color developed in a given time period indicates the 
amount of AIM-i protein present m the sample. Quantitative results typically are 
obtained by reference io a standard cur\e. 

A competition assay may be employed wherein antibodies specific to AIM-I 
attached to a solid suppon and labeled AIM-I and a sample derived from the host are 
passed over the solid suppon and the amount of label detected anached to the solid 
suppon can be correlated to a quantity of AIM-1 in the sample. 
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The polypeptides, their fragments or other derivatives, or analogs thereof, or 
cells expressing them can be used as an immunogen to produce antibodies thereto. 
These antibodies can be, for example, polyclonal or monoclonal antibodies. The present 
invention also includes chimeric, single cham, and humanized antibodies, as well as Fab 
fragments, or the product of an Fab expression library. Various procedures known in 
the an may be used for the production of such antibodies and fragments. 

Antibodies generated against the polypeptides corresponding to a sequence of the 
present invention can be obtained by direct injection of the polypeptides into an animal 
or by admimstenne the polypeptides to an animal, preferably a nonhuman. The 
antibody so obtained will then bind the polypeptides itself. In this manner, even a 
sequence encoding only a fragment of the polypeptides can be used to generate 
antibodies binding the whole naiive polypeptides. Such antibodies can then be used to 
isolate the polypeptide from tissue expressing that polypeptide. 

For preparation of monoclonal antibodies, any technique which provides 
antibodies produced by continuous cell line culmres can be used. Examples include the 
hybridoma technique (Kohier. G. and Milstein, C, Nature. 256:495-497 (1975), the 
trioma technique, the human B-cell hybridoma technique (Kozbor ei at.. Immunology 
Today-, 4:12 (1983) and the EBV-hybridoma technique to produce human monoclonal 
antibodies (Cole ei al., pg. 77-96 in Monoclonal Antibodies And Cancer Therapy, Alan 
R. Liss. Inc. (1985) 

Techniques described Un ihe prcxJuction of single chain antibodies (U.S. Patent 
No. 4.946,778) can be adapted to produce single chain antibodies to immunogenic 
polypeptide products of this invention. Also, transgenic mice, or other organisms such 
as other manmials. may be used to express humanized antibodies to immunogemc 
polypeptide products of this mveniion. 
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The above-described antibodies may be employed to isolate or to identify clones 
expressmg the polypeptide or punfy the polypeptide of the present invention by 
auachmem of the antibody to a solid suppon for isolation and/or purification by affinity 
chromatography. These antibodies may be employed to treat auto-immune diseases by 
preventing the ligand from binding its receptor. 

Thus, among others, the AIM-I of the present invention may be employed to 
treat lymphoproliferative disease which results in lymphadenopathy, the AIM-I mediates 
apoptosis by stimulating clonal deletion of T-cells and may therefore, by employed to 
treat autoimmune disease, to stimulate peripheral tolerance and cytotoxic T-cell mediated 
apoptosis. The AIMT may also be employed as a research tool m elucidating the 
biology of autoimmune disorders including systemic lupus erythematosus, 
immunoproliferative disease lymphadenopathy (IPL), angioimmunoproiiferative 
lymphadenopathy (AIL), rheumatoid arthritis, diabetes, and multiple sclerosis, and to 
treat graft versus host disease. 

The AIM -I may of the present invention may also be employed to inhibit 
neoplasia, such as tumor cell growth. The AlM-1 polypeptide may be responsible for 
mmor destruction through apoptosis and cytotoxicity to cenain cells. AIM-I may also 
be employed to treai diseases which require growth promotion activity, for example, 
restenosis, since AIM-I has proliferation effects on cells of endothelial origin. AlM-1 
may. therefore, also he employed to regulate hematopoiesis in endothelial cell 
development. 

The polynucleotide enc^KJmg the AlM-l may be employed as a diagnostic marker 
for determining expression of the p*>lypcptide of the present invention since the gene is 
found in many tumor cell lines includmc pancreatic aimor, testes mmor, endometrial 
mmor and T-cell lymphoma 
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This invenuon also provides a method for identificaiion of molecules, such as 
receptor molecules, that bind AIM-L Genes encoding proteins that bind AIM-1, such 
as receptor proteins, can be identified by numerous methods kxiown to those of skill in 
the art, for example, ligand panmng and FACS soning. Such methods are described 
in many laborator>' manuals such as, for instance, Cohgan et aL. Current Protocols in 
Immunology 1(2): Chapter 5 (1991), 

For instance, expression clomng may be employed for this purpose. To this end 
polyadenylated RNA is prepared from a cell responsive to AIM-I, a cDNA library is 
created from this RNA. the library is divided into pools and the pools are iransfected 
individually into cells that are not responsive to AIM-L The transfected cells then are 
exposed to labeled AlM-1. (AIM-I can be labeled by a variety of well-known techniques 
including standard methods of radio-iodination or inclusion of a recognition site for a 
site-specific protein kinase.) Following exposure, the cells are fixed and binding of 
AIM-I is determined. These procedures conveniently are carried out on glass slides. 

Pools are identified of cDNA that produced AIM-I-binding cells. Sub-pools are 
prepared from these positives, transfected into host cells and screened as described 
above. Using an iterative sub-pooling and re-screening process, one or more single 
clones that encode the putative binding molecule, such as a receptor molecule, can be 
isolated. 

Altemativels a labeled licand can be photoaffinity linked to a cell extract, such 
as a membrane or a membrane extract, prepared from cells that express a molecule thai 
it binds, such as a receptor molecule. Cross-linked material is resolved by 
polyacrylamide gel electrophoresis ("PAGE") and exposed to X-ray film. The labeled 
complex containing the iigand- receptor can be excised, resolved into peptide fragments, 
and subjected to protein micro^equencing. The amino acid sequence obtained from 
microsequencing can be used to design unique or degenerate oligonucleotide probes to 
screen cDNA libraries lo ideniif> genes encoding the putative receptor molecule. 
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Polypeptides of the invention also can be used to assess AIM-I binding capacity 
of AIM-I binding molecules, such as receptor molecules, in cells or in celi-free 
preparations. 

The invention also provides a method of screening compounds to identify those 
which enhance or block the action of AIM-1 on cells, such as its interaction with AIM-1- 
binding molecules such as receptor molecules. An agonist is a compound which 
increases the natural biological functions of AIM-I or which functions in a manner 
similar to AIM-I, while antagonists decrease or eliminate such functions. 

For example, a cellular companmcnt, such as a membrane or a preparation 
thereof, such as a membrane-preparation, may be prepared from a cell that expresses 
a molecule that binds AIM-I. such as a molecule of a signaling or regulatory pathway 
modulated by AIM-1. The preparation is incubated with labeled AIM-1 in the absence 
or the presence of a candidate molecule which may be an AIM-I agonist or antagonist. 
The ability of the candidate molecule to bind the binding molecule is reflected in 
decreased binding of the labeled ligand. Molecules which bind gratuitously, i.e.. 
without inducing the effects of AlM-1 on bmding the AIM-I binding molecule, are most 
likely to be good antagonists. Molecules thai bind well and elicit effects that are the 
same as or closely related to AIM-I. are good agonists. 

AlM-l-like cttecis o\ poitrniial agonists and antagonists may by measured, for 
instance, by determmmg actiMi> t>r a second messenger system following interaction of 
the candidate molecule wuh a lcII or appropriate cell preparation, and comparing the 
effect with that of AI\!-I or molecules that elicit the same effects as AIM-I. Second 
messenaer svsiems that may be usctul in this regard include but are not limited to AMP 
guanylate cyclase, ion channel or phosphoinositide hydrolysis second messenger 
systems. 
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Another example of an assay for AIM-I antagonists is a competitive assay that 
combines AIM-I and a potential antagonist with membrane-bound AIM-I receptor 
molecules or recombinant AIM-I receptor molecules under appropriate conditions for 
a competitive inhibition assay. AIM-1 can be labeled, such as by radioactivity, such that 
the number of AIM-I molecules bound to a receptor molecule can be determined 
accurately to assess the effectiveness of the potential antagonist. 

Potential antagonists mciude small orgamc molecules, peptides, polypeptides and 
antibodies that bind to a polypeptide of the mvention, and thereby inhibit or extinguish 
its activity . Potential antagonists also may be small organic molecules, a peptide, a 
polypeptide such as a closely related protein or antibody that binds the same sites on a 
binding molecule, such as a receptor molecule, without inducing AIM-I-induced 
activities, thereby preventmg the action of AIM-I by excluding AIM-I from binding. 

Other poiennal amagonisis include antisense molecules. Antjsense technology 
can be used to control gene expression through antisense DNA or RNA or through 
triple-helix formation. Antisense techniques are discussed, for example, in Okano, J. 
Neurochem, 56:560. 1991: Ohgodeoxynucleotides As Antisense Inhibitors Of Gene 
Expression, CRC Press. Boca Raion. FL (1988). Triple helix formation is discussed 
in, for instance Lee et al., \urleic Acids Research, 6:3073, 1979; Cooney et al.. 
Science, 247:456 1988; and Dcr^ an et al. , Science, 257:1360 1991. The methods are 
based on bindmg ol a pt>lynucictnide to a complementary DNA or RNA. For example, 
the 5' coding ponrt^n ot a p*»In nucleotide that encodes the mature polypeptide of the 
present invention mu\ he used to dcMgn an antisense RNA oligonucleotide of from about 
10 to 40 base pairs m length A I)\ A oligonucleotide is designed to be complementary 
to a region of the gcrx* involved in iraas^Tipiion thereby preventing transcription and the 
production of AIM-I The anii^cnvr RNA oligonucleotide hybridizes to the mRNA in 
vivo and blocks traaslaiion ot the mRNA molecule into AIM-I polypeptide. The 
oligonucleotides described ab<>vc can also be delivered to cells such that the antisense 
RNA or DNA may he expressed m vno to inhibit production of AIM-I. 
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The amagomsts may be employed in a composition with a pharmaceuiically 
acceptable carrier, e.g.. as hereinafter described. 

The antagonists may be employed for instance to treat cachexia which is a lipid 
clearing defect resulting from a systemic deficiency of lipoprotein lipase, which is 
suppressed by AIM-I. The AIM-I amagomsts may also be employed to treat cerebral 
malaria in which AlM-1 appears to play a pathogenic role. The antagonists may also 
be employed lo treat rheumatoid arthritis by inhibiting AIM-I induced production of 
innammatory^ cytokines, such as ILl in the synovial ceils. When treating anhritis, 
AIM-I is preferably injected intra-anicularly. 

The AIM-1 amagomsts may also be employed to prevent graft-host rejection by 
preventing the stimulation of the immune system in the presence of a graft. 

The AIM-I antagonists may also be employed to inhibit bone resorption and, 
therefore, to treat and/or prevent osteoporosis. 

The antagonists may also be employed as ami- inflammatory agents, and to treat 
endotoxic shock. This critical condition results from an exaggerated response to 
bacterial and other types of infection. 

The invention also relates u> compositions comprising the polynucleotide or the 
polypeptides discussed above or ihc agonists or antagonists. Thus, the polypeptides of 
the present invention may he employed in combination with a non-sterile or sterile 
carrier or carriers for use with cells, tissues or organisms, such as a pharmaceutical 
carrier suitable for administration to a subject. Such compositions comprise, for 
instance, a media additive or a therapeutically effective amount of a polypeptide of the 
- ention and a pharmaceutically acceptable carrier or excipieni. Such carriers may 
include, but are not limned lo. saline, buffered saline, dextrose, water, glycerol, ethanol 
and combinations thereof. The formulation should suit the mode of administration. 
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The invention further relates to pharmaceutical packs and kits comprising one or 
more containers filled with one or more of the ingredients of the aforementioned 
compositions of the invention. Associated with such container(s) can be a notice in the 
form prescribed by a governmental agency regulating the manufacmre. use or sale of 
pharmaceuticals or biological products, reflecting approval by the agency of the 
manufacture, use or sale of the product for human administration. 

Polypeptides and other compounds of the present invention may be employed 
alone or in conjunction with other compounds, such as therapeutic compounds. 

The pharmaceutical compositions may be administered in any effective, 
convemeni manner including, for instance, admimstration by topical, oral, anal, vaginal, 
intravenous, intraperitoneal, intramuscular, subcutaneous, intranasal or intradermal 
routes among others. 

The pharmaceutical compositions generally are administered in an amount 
effective for treatmeni or prophylaxis of a specific indication or indications. In general, 
the compositions are administered in an amount of at least about 10 figfkg body weight. 
In most cases they will be administered in an amount not in excess of about 8 mg/kg 
body weight per day. Preferably, m most cases, dose is from about 10 ^g/kg to about 
1 mg/kg body weichi. daily, h will be appreciated that optimum dosage will be 
determined by standard methods tor each treatment modality and indication, taking into 
account the indication, us severn\ . route ol administration, complicating conditions and 
the like. 

The AlM-1 ptilynucieoiidcs. polypeptides, agonists and antagonists that are 
polypeptides may be employed m accordance with the present invention by expression 
of such polypeptides in vivo, in treatment modalities often referred to as "gene therapy. " 
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Thus, for example, ceils from a patient may be engineered with a polynucleotide, 
such as a DNA or RNA. encoding a polypeptide ex vivo, and the engmeered cells then 
can be provided to a patient to be treated with the polypeptide. For example, cells may 
be ensineered ex vivo by the use of a retroviral piasmid vector comammg RNA 
encoding a polypeptide of the present invention. Such methods are well-known in the 
an and their use m the present mvention will be apparent from the teachings herein. 

Similarly, ceils may be engineered in vivo for expression of a polypeptide in vivo 
by procedures known in the an. For example, a polynucleotide of the mvention may 
be engineered for expression m a replication defective retroviral vector, as discussed 
above. The retroviral expression construct then may be isolated and introduced into a 
packaging cell is transduced with a retroviral piasmid vector containing RNA encoding 
a polypeptide of the present invention such that the packaging cell now produces 
infectious viral panicles containing the gene of interest. These producer cells may be 
administered to a patient for engineering cells in vivo and expression of the polypeptide 
in VIVO. These and other methods for administering a polypeptide of the present 
invention by such method should be apparent to those skilled in the an from the 
teachings of the present invention 

Retrovimses from which the retroviral piasmid vectors herein above mentioned 
may be derived include, hut are not limited to. Moloney Murine Leukemia Virus, spleen 
necrosis vinjs, retroviruses such as Rous Sarcoma Virus. Harvey Sarcoma Vims, avian 
leukosis virus, gibbon ape leukcmu xims. human immunodeficiency virus, adenovirus. 
Myeloproliferative Sarcoma Virus, and mammary tumor virus. In one -embodiment, the 
retroviral piasmid vccun is deri\cd trom Moloney Murine Leukemia Virus. 

Such vectors well include t>ne or more promoters for expressing the polypeptide. 
Suitable promoters which may be cmplo\ cd include, but are not limited to, the retroviral 
LTR: the SV40 promoter: and the human cytomegalovirus (CMV) promoter described 
in Miller ei al.. Bioiechmques. 7 ^80-990 ( 1989). or any other promoter {e.g.. cellular 
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promoters such as eukaryoiic cellular promoters including, but not limited to, the 
histone, RNA polymerase IIL and B-actin promoters). Other viral promoters which may 
be employed include, but are not limited lo, adenovirus promoters, thymidine kinase 
(TK) promoters, and B19 parvovirus promoters. The selection of a suitable promoter 
will be apparent to those skilled m the an from the teachings contained herein 

The nucleic acid sequence encodmg the polypeptide of the present invention will 
be placed under the control of a suitable promoter. Suitable promoters which may be 
employed include, but are not limited to, adenoviral promoters, such as the adenoviral 
major late promoter; or heterologous promoters, such as the cytomegalovirus (CMV) 
promoter; the respiratory syncytial virus (RSV) promoter; inducible promoters, such as 
the MMT promoter, the metailothionein promoter; heat shock promoters; the albumin 
promoter; the ApoAl promoter: human globin promoters; viral thymidine kinase 
promoters, such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs 
(including the modified retroviral LTRs herein above described); the B-actin promoter; 
and human growth hormone promoters. The promoter also may be the native promoter 
which controls the gene encodmg the polypeptide. 

The retroviral plasmid vector is employed to transduce packaging cell lines to 
form producer cell hnes. Examples of packaging cells which may be transfected 
include, but are noi limited to. the PE501. PA317, Y-AM, PA12, T19-14X, VT- 
I9-I7-H2. YCRE. ^ CRIP. GP-^ F-86, GP+envAml2, and DAN cell lines as described 
in Miller. A.. Human Gtne Therapx. 7:5-14 (1990). The vector may be transduced into 
the packaging cells through an> means known in the an. Such means include, but arc 
not limited to. electropi)ratit>n. ihe use t^l liposomes, and CaP04 precipitation. In one 
aliemaiive. the retroviral plasmid vector may be encapsulated into a liposome, or 
coupled to a lipid, and then admmisiered to a host. 

Tt\t producer cell line will generate infectious retroviral vector panicles, which 
include the nucleic acid sequencc(s) encoding the polypeptides. Such retroviral vector 
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particles then may be employed to transduce eukaryotic cells, either in viiro or in vivo. 
The transduced eukaryotic cells will express the nucleic acid sequence(s) encoding the 
polypeptide. Eukaryotic cells which may be transduced include, but are not limited lo, 
embryomc stem cells, embryonic carcinoma cells, as well as hematopoietic stem cells, 
hepaiocytes, fibroblasts, myoblasts, keratinocytes, endothelial cells, and bronchial 
epithelial cells. 

The present invention is further described by the following examples. The 
examples are provided solely to illustrate the invention by reference to specific 
embodiments. These exemplification's, while illustrating certain specific aspects of the 
invention, do not ponray the limitations or circumscribe the scope of the disclosed 
invention. 

Certain terms used herein are explamed in the foregoing glossarv'. All examples 
were carried out using standard techniques, which are well known and routine to those 
of skill in the an. except where otherwise described in detail. Routme molecular biology 
techniques of the following examples can be carried out as described in standard 
laboratory manuals, such as Sambrook et al.. Molecular Clomng: A Laboratory Manual, 
2nd Ed.; Cold Sprmg Harbor Laborator>' Press, Cold Spring Harbor. N Y. (1989). 
herein referred to as "Sambr(xik. *" All pans or amounts set out m the following 
examples are by ueight. unless tuherwise specified. 

Unless otherw^i^ stated si/c separation of fragments in the examples below was 
carried out using standard techniques o\ agarose and polyacrylamide gel electrophoresis 
C-PAGE") in SamhriHik and numerous other references such as, for instance, by 
Goeddel ei al.. Nucleic AcuLs Res . 5:4057 (1980). 

Unless described others » sc. ligations were accomplished using standard buffers, 
incubation temperatures and times, approximately equimolar amounts of the DNA 
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fragments to be ligaied and approximately 10 umis of T4 DNA iigase ("ligase") per 0.5 
Mg of DNA. 

Example 1 

Expression and Purification of Human AJM-I Using Bacteria 

The DNA sequence encoding human AIM-I in the deposited polynucleotide was 
amplified usmg PCR oligonucleotide primers specific to the amino acid carboxyl 
terminal sequence of the human AIM-I protein and to vector sequences 3' to the gene. 
Additional nucleotides containing restriction sites to facilitate cloning were added to the 
5' and 3' sequences respectively. 

The 5' oligonucleotide primer had the sequence 5' GCG GCG GG.A TCC ATG 
OCT ATG ATG GAG GTC GAG 3' containing the underlined BamHl restriction site, 
which encodes a sian AUG. followed by 18 nucleotides of the human AIM-I coding 
sequence set out in Figure I. 

The 3' primer had the sequence 5"CGC GCG TCT AGA GCT TAG GCA ACT 
AAA AAG GCC 3' coniammc the underhned Xbal restriction site followed by 21 
nucleotides complementary to the last 21 nucleotides of the AIM-I coding sequence set 
out in Figure 1. includmg the siop codon. 

The restnciiiuiv siie^ were Lt»n\cnjcnr to restriction enzyme sites in the bacterial 
expression vectors pO! A> which ucrtr used tor bacterial expression in these examples. 
(Qiagen, Inc.. Chaiswimh. C\\ pQL9 encodes ampicillin antibiotic resistance 
("Amp'") and contam> a hacicrul (^ricin of replication ("ori"), an IPTG inducible 
promoter, a ribosome hindm^ site ("RBS't. a 6-His tag and restriction enzyme sites, 

The amplified human A I Ml DNA and the vector pQE9 both were digested with 
BamHI and Xbal and the diccsied DNAs then were ligated together. Insenion of the 
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AIM-I DNA into the restricted vector placed the AIM-I coding region downstream of 
and operably linked to the vector s IPTG-inducible promoter and in-frame with an 
imtiating AUG appropriately positioned for translation of AIM-I. 

The ligation mixuire was transformed into competent E. coli cells using standard 
procedures- Such procedures are described in Sambrook et at.. Molecular Cloning: A 
Laboratory Manual, 2nd Ed.: Cold Spnng Harbor Laboratory Press, Cold Spring 
Harbor, N.Y. (1989). E. coli strain M15/rep4, containing multiple copies of the 
plasmid pREP4. which expresses lac repressor and confers kanamycin resistance 
("Kan'" K was used m carrying out the illustrative example described here. This strain, 
which IS only one of many that are suitable for expressing AlM-1, is available 
commercially from Qiagen. 

Transformants were identified by their ability to grow on LB plates in the 
presence of ampicillin. Plasmid DNA was isolated from resistant colonies and the 
identity of the cloned DNA was confirmed by restriction analysis. 

Clones containing the desired constructs were grown overnight ("O/N'^) in liquid 
culmre in LB media supplemented with both ampicillin (1(X) Mg/ml) and kanamycin (25 
^g/ml) 

The O/N culture was used to moculate a large culture, at a dilution of 
approximately 1 : 100 lo 1 :250 The cells were grown to an optical density at 6(X) nm 
COD^;*) of between 0 4 and 0.6. Isopropyl-B-D-thiogalactopyranoside ("IPTG") was 
then added to a final concentration of 1 mM to induce transcription from lac repressor 
sensitive promoters, by inactivaiing the lad repressor. Cells subsequently were 
incubated funher for 3 to 4 hours. Cells then were harvested by centrifugation and 
disrupted, by standard methods. Inclusion bodies were purified from the disrupted cells 
usine routine collection techniques, and protein was solubilized from the inclusion 
bodies into 8M urea. The 8M urea solution containing the soiubilized protein was 
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passed over a PD-lO coiumn m 2X phosphate buffered sahne ("PBS"), thereby removing 
the urea, exchanging the buffer and refolding the protein. The protein was purified by 
a further step of chromatography lo remove endotoxin. Then, it was sterile filtered. 
Tht sterile filtered protein preparation was stored in 2X PBS at a concentration of 95 
micrograms per mL. 

Analysis of the preparation by standard methods of poiyacr>'iamide gel 
electrophoresis revealed that the preparation conuined above 907c monomer AIM-I 
having the expected molecular weight of, approximately, 31 kDa. 

Example 2 

Cloning and Expression of Human AIM-I in a Baculovirus Expression Svstem 

Tht cDNA sequence encoding the full length human AIM-I protein, in the 
deposited clone is amplified using PCR oligonucleotide primers corresponding to the 5' 
and 3' sequences of the gene: 

The 5' primer has the sequence 5^ CCG CGC GGA TCC ATC ATG GCT ATG 
ATG GAG GTC C 3" containing the underlined restriction enzyme site followed by 22 
bases of the sequence of AIM-l of Figure 1. Insened into an expression vector, as 
described below, the 5' end of the amplified fragment encoding human AIM-I provides 
an efficient signal peptide. An efficient signal for initiation of translation in eukaryotic 
cells, as described h\ Kozak. M.. J Mol. Biol.. 796:947-950 (1987) is appropriately 
located in the vector pt>nion nl the construct. 

The 3' primer has the sequence 5" CGC GCG TCT AGA GCT TAG CCA ACT 
AAA A AG GCC 3" coniaming the underlined Xbal restriction followed by nucleotides 
complementary to the last 21 nucleotides of the AIM-I coding sequence set out in Figure 
1, including the stop codon 
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The amplified tragmeni is isolated from a 1 % agarose gel using a commercially 
available kit ("Geneclean," BIO 101 Inc.. La Jolla, Ca ). The fragment then is digested 
with BamHl and Asp718 and again is purified on a 1 % agarose gel. This fragment is 
designated herein F2. 

The vector pA2 is used to express the AIM-I protein m the baculovirus 
expression system, using standard methods, such as those described in Summers e: aL 
A Manual Of Methods For Baculovirus Vectors And Insect Cell Culmre Procedures, 
Texas Agriculcurai Experimental Station Bulletin No. 1555 (1987). This expression 
vector contains the strong polyhedrin promoter of the Autographa califomica nuclear 
polyhedrosis virus (AcMNPV) followed by convetiient restriction sites. The signal 
peptide of AcMNPV gp67. including the N-terminal methionine, is located just upstream 
of a BamHl site. The polyadenylation site of the simian vims 40 ("SV40") is used for 
efficient polyadenylation. For an easy selection of recombinant virus the beta- 
galactosidase gene from £. coli is inserted in the same orientation as the polyhedrin 
promoter and is folU^wed by the polyadenylation signal of the polyhedrin gene. The 
polyhedrin sequences are Hanked ai both sides by viral sequences for cell-mediaied 
homologous recombination with wild-type viral DNA to generate viable virus that 
express the cloned polynucleotide. 

Many other baculovirus \eaors could be used in place of pA2, such as pAc373, 
pVL941 and pAcIMl prtn ided, as those of skill readily will appreciate, thai construction 
provides appropriaiel) UK:ated MgnaK li>r transcription, translation, trafficking and the 
like, such as an m-tr.imc Al G ^nd a Mgnal peptide, as required. Such vectors are 
described in Luckow cj u/ . V;ri»//a'\. /70:31-39, among others. 

The piasmid is dieesied uh the restriction enzymes BamHl and Xbal and then 
is dephosphor>'lated usinii calf inicsimal phosphatase, using routine procedures Icnown 
m the an The DNA is then isolated from a 1% agarose gel using a commercially 
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available kn ("Geneclean" BIO 101 inc.. La Jolla. Ca.). This vector DNA is designated 
herein "V2". 

Fragmem F2 and the dephosphorylated plasmid V2 are ligaied together with T4 
DNA ligase. E. coli HBlOl cells are transformed with ligation mix and spread on 
culture plates. Bacteria are identified that comam the plasmid with the human AIM-1 
eene by digestmg DNA from individual colonies using BamHI and Xbal and then 
analyzing the digestion product by gel electrophoresis. The sequence of the cloned 
fragment is confirmed by DNA sequencing. This plasmid is designated herein 
pBac AIM-1. 

5 /ig of the plasmid pBacAlM-I is co-transfected with 1.0 ^g of a commercially 
available linearized baculovirus DNA ("BaculoGold™ baculovirus DNA". Pharmingen, 
San Diego, CA.), using the lipofeclion method described by Feigner et aL, Proc. NatL 
Acad. Sci. USA, <S4:74 13-74 17 (1987), l/xg of BaculoGold™ vims DNA and 5 /xg of 
the plasmid pBacAIM-I are mixed in a sterile well of a microtiter plate containing 50 
^1 of serum free Grace^s medium (Life Technologies Inc., Gaiihersburg, MD). 
Afterwards 10 ^1 Lipofeciin plus 90 mI Grace's medium are added, mixed and incubated 
for 15 minutes at room lemperamre. Then the transfection mixture is added drop-wise 
to Sf9 insect cells (ATCC CRL 1711) seeded in a 35 nun tissue culture plate with I mi 
Grace s medium without ser^m The plate is rocked back and forth to mix the newly 
added solution. The piate is then mcubaied for 5 hours at 27 'C After 5 hours the 
transfection solution is removed trom the plate and 1 ml of Grace's insect medium 
supplemented with lO*"^ fetal calt serum is added. The plate is put back into an 
incubator and cultivation is continued at 27 *C for four days. 

After four days the supcrruiam is collected and a plaque assay is performed, as 
described by Summers and Smith, cued above. An agarose gel with "Blue Gal" (Life 
Technologies Inc.. Gaiihersburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 
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a "plaque assay" of this type can also be found m the user's guide for insect cell culture 
and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 9-10). 

Four days after serial dilution, the virus is added to the cells. After appropriate 
incubation, blue stained plaques are picked with the tip of an Eppendorf pipette. The 
agar containing the recombinant viruses is then resuspended in an Eppendorf tube 
coniaiiung 200 ^1 of Grace's medium. The agar is removed by a brief centrifugaiion 
and the supernatant containing the recombinant bacuiovirus is used to infect Sf9 cells 
seeded in 35 mm dishes. Four days later the supematants of these culmre dishes are 
harvested and then they are stored at 4*C. A clone contaimng properly inserted AIM-I 
is identified by DNA analysis including restriction mapping and sequencing. This is 
designated herein as V^-A!M-I. 

Sf9 cells are grown in Grace's medium supplemented with 10% heai-inaciivated 
PBS. The cells are infected with the recombinant bacuiovirus V-AIM-I at a multiplicity 
of infection ("MOI") of about 2 (about I to about 3). Six hours later the mediimi is 
removed and is replaced with SF900 II medium minus methionine and cysteine 
(available from Life Technologies Inc, Gaithersburg). 42 hours later. 5 ^Ci of ^^S- 
methionine and 5 ^Ct '"S cysteine (available from Amersham) are added. The cells are 
further incubated for 16 hours and then they are harvested by centrifugaiion, lysed and 
the labeled proteins are visualized hy SDS-PAGE and autoradiography. 

Example 3 
Expression of AIM-I in COS Cells 

The expression plasmid. AI\M HA. is made by cloning a cDNA encoding 
AIM-I into the expression vector pcDN Al/ Amp (which can be obtained from Invitrogen, 
Inc). 
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The expression vector pcDNAI/amp contains: (1) an £. coli origin of replication 
effective for propagation in E. coli and other prokaryonc cell; (2) an ampicillin 
resistance gene for selection of plasmid-coniaining prokaryotic cells; (3) an SV40 origin 
of replication for propagation in eukaryotic cells: (4) a CMV promoter, a polylinker. 
an SV40 intron, and a polyadenyiation signal arranged so that a cDNA conveniently can 
be placed under expression control of the CMV promoter and operably linked to the 
SV40 imron and the polyadenyiation signal by means of restriction sues in the 
polylinker. 

A DNA fragment encoding the entire AIM-I precursor and a HA tag fused in 
frame to its 3' end is cloned into the polylinker region of the vector so that recombinant 
protein expression is directed by the CMV promoter. The HA tag corresponds to an 
epitope derived from the influenza hemagglutinin protein described by Wilson et aL. 
Cell 37: 767 (1984). The fusion of the HA tag lo the target protein allows easy 
detection of the recombmant proiein with an antibody that recognizes the HA epitope. 

The plasmid construction strategy is as follows. The AIM-I cDNA of the 
deposited clone is amplified using primers thai contained convenient restriction sites, 
much as described ah4>ve regardmc the construction of expression vectors for expression 
of AIM-I in E. colt and 5. fur^tiperda. 

To facilitate deicciion. puni'icanon and characterization of the expressed AIM-I, 
one of the primers conums a hL-niJCi:luimm tag ("HA tag") as described above. 

Suitable primcrv include thai lolkming. which are used in this example. 

The 5" primer, coniammiz the underlined restriction enzyme siie. an AUG start 
codon and 22 codons thereafter. lormmc the hexapeptide haemagglutinin tag, has the 
sequence: 5' CCG CGC GGA TCC ATC ATG GCT ATG ATG GAG GTC C 3' The 
3' primer, containing the underlined Xhal site and 21 nucleotides of 3' coding sequence 
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(ai the 3' end) has the sequence: 5' CGC GCG TCT AGA GCT TAG CCA ACT AAA 
AAG GCC 3' 

The PCR ampiified DNA fragment and the vector, pcDNAI/Amp, are digested 
with and then hgated. The ligation mixture is transformed mto E. coii strain SURJE 
(available from Stratagene Cloning Systems, 1 1099 North Torrey Pines Road, La Jolla, 
CA 92037) the transformed culture is plated on ampicillin media plates which then are 
incubated to allow growth of ampicillin resistant colomes. Plasmid DNA is isolated 
from resistant colonies and examined by restriction analysis and gel sizing for the 
presence of the AIM-I-encoding fragment. 

For expression of recombinant AIM-1, COS cells are transfected with an 
expression vector, as described above, using DEAE-DEXTRAN, as described, for 
instance, in Sambrook ei at.. Molecular Clomng: A Laboratory Manual, Cold Spring 
Laboratory Press. Cold Spring Harbor, New York (1989). Cells are incubated under 
conditions for expression of AIM-1 by the vector. 

Expression of the AIM-I HA fusion protein is detected by radiolabelling and 
immunoprecipitation, using methods described in, for example Harlow et aL. 
Antibodies: A Laboratory Manual. 2nd Ed.: Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor. New York (1988). To this end, two days after transfection, the cells 
are labeled by incubaiion in media coniainmg ^^S-cysteine for 8 hours. The cells and 
the media are collected, and the cells are washed and the lysed with deiergenl-contaimng 
RlPA buffer: 150 mM NaCL I NP-40. 0. 1 7c SDS, 1 % NP-40, 0.5% DOC, 50 mM 
TRJS. pH 7.5, as described by Wilson et al. cited above. Proteins are precipitated from 
the cell lysate and from the culture media using an HA-specific monoclonal antibody. 
The precipitated proteins then arc analyzed by SDS-PAGE gels and autoradiography. 

expression product of the expected size is seen in the cell lysaie, which is not seen 
in negative controls. 
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Example 4 
Tissue Distribution of AIM-I Expression 

Noniiem blot analysis is carried out lo examine the levels of expression of AIM-I 
in human tissues, using methods described by, among others, Sambrook er at, cited 
above. Total cellular RNA samples are isolated with RNAzol"™ B system (Biotecx 
Laboratories, inc. 5023 South Loop East, Houston, TX 77033). 

About lOug of total RNA is isolated from tissue samples. The RNA is size 
resolved by electrophoresis through a 1 % agarose gel under strongly denaturing 
conditions. RNA is blotted from the gel onto a nylon filter, and the filter then is 
prepared for hybridization to a deiectably labeled polynucleotide probe. 

As a probe lo detect mRNA that encodes AIM-I, the antisense strand of the 
coding region of the cDNA insen in the deposited clone, is labeled to a high specific 
activity. The cDNA is labeled by primer extension, using the Prime-It kit, available 
from Stratagene. The reaction is carried out using 50 ng of the cDNA, following the 
standard reaction protocol as recommended by the supplier. The labeled polynucleotide 
is purified away from other labeled reaction components by column chromatography 
using a Seiect-G-50 column, obtained from 5-Prime - 3-Prime, Inc. of 5603 Arapahoe 
Road, Boulder. CO 80303. 

The labeled probe is hybridized lo the filter, at a concentration of 1,000,000 
cpm/ml. in a small volume of 7^ SDS. 0.5 M NaPO^, pH 7.4 at 65"C, overnight. 
Thereafter the probe solution is drained and the filter is washed twice at room 
temperamre and twice at 60" C with 0.5 x SSC, 0. 1 % SDS. The filter then is dried and 
exposed to film at -70 *C ovcmichi w^ ith an intensifying screen. Autoradiography shows 
that mRNA for AIM-I is abundant in human heart, bone marrow, CD4"' and CD19* 
peripheral blood lymphocytes, and less so in lung and kidney tissue. 
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Example 5 

Gene Therapeutic Expression of Human AIM-I 

Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is 
placed in tissue-culture medium and separated into small pieces. Small chunks of the 
tissue are placed on a wet surface of a tissue culmre flask, approximately ten pieces are 
placed in each flask. The flask is aimed upside down, closed tight and left at room 
temperature overnight. After 24 hours at room temperamre, the flask is invened - the 
chunks of tissue remain fixed to the bottom of the flask - and fresh media is added {e.g. , 
Ham's F12 media, with I07c PBS, penicillin and streptomycin). The tissue is then 
incubated at 37'C for approximately one week. At this time, fresh media is added and 
subsequently changed every several days. After an additional two weeks in culture, a 
monolaver of fibroblasts emerges. The monolayer is trypsinized and scaled into larger 
flasks. 

A vector for gene therap> is digested with restriction enzymes for cloning a 
fragment to be expressed. The digested vector is treated with calf intestinal phosphatase 
10 prevent self-ligaiion. The dephosphorylaied, linear vector is fractionated on an 
agarose gel and purified. 

AIM-I cDNA capable ol expressing active AIM-I, is isolated. The ends of the 
fragment are modified, if necess;ir> . for cloning into the vector. For instance, 5" 
overhanging may Kr treated ^nh DS\ polymerase lo create blunt ends. 3' 
overhangmg ends ma> he removed usmti SI nuclease. Linkers may be ligated to blunt 
ends with T4 DNA ligiiNC 

Equal quantities of the Moloney murine leukemia virus linear backbone and the 
AIMT fragment are mixed logether and joined using T4 DNA ligase. The ligation 
mixmre is used to transform £. n^it and the bacteria are then plated onto agar-containing 
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kanamycin. Kanamycin phenotype and restriction analysis confirm that the vector has 
the properly insened gene. 

Packaging cells are grown in tissue culture to confluent density in Dulbecco's 
Modified Eagle's Medium (DMEM) with \0% calf serum (CS), penicillin and 
sireptomycm. The vector containing the AlM-1 gene is introduced into the packagmg 
cells by standard techniques. Infectious viral panicles containing the AIM-I gene are 
collected from the packaging cells, which now are called producer cells. 

Fresh media is added to the producer cells, and after an appropriate mcubation 
period media is harvested from the plates of confluent producer cells. The media, 
containing the infectious viral panicles, is filtered through a Millipore filter to remove 
detached producer cells. The filiered media then is used to infect fibroblast cells. Media 
is removed from a sub-confluent plate of fibroblasts and quickly replaced with the 
filtered media Polybrene (Aldrich) may be included in the media to facilitate 
transduction. After appropriate incubation, the media is removed and replaced with 
fresh media. If the liter of virus is high, then virtually all fibroblasts will be infected 
and no selection is required. If the titer is low, then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his, to select out transduced cells for 
expansion. 

Engineered fibroblasts then may be injected into rats, either alone or after having 
been grown to contlucnce on micnvcamer beads, such as cyiodex 3 beads. The injected 
fibroblasts produce AIVM priKluct. and the biological actions of the protein are 
conveyed to the host 

It will be clear that the m\ eniion may be practiced otherwise than as panicularly 
described in the foregomc description and examples. Numerous modifications and 
variations of the present inveniu^n are possible in light of the above teachings and, 
therefore, are within the scope of the appended ciaims. 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i} APPLICANT: Ruben, Steven M 
[ii) TITLE OF INVENTION: Apoptosis Inducing Molecule I 
(iii) NUMBER OF SEQUENCES; 10 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Carella, Byrne, Bain, Gilfillan, Cecchi , 

Stewart & Olstein 

(B) STREET: 6 Becker Farm Road 

(C) CITY: Roseland 

(D) STATE: NJ 

(E) COUNTRY: US 

(F) ZIP: 07068 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER; IBM PC corr^atible 

(C) OPERATING SYSTEM: PC-DOS /MS -DOS 

(D) SOFTWARE: Patentln Release #1.0, Version ^1.30 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: PCT/US96/03773 

(B) FILING DATE: 14-MAR-1996 

(C) CLASSIFICATION: 

(viii) ATTORNEY /AGENT INFORMATION: 

(A) NAME: MULLINS , J.G. 

(B) REGISTRATION NUMBER: 33,073 

(C) REFERENCE /DOCKET NUMBER: 325800-549 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: {201) 994-1700 

(B) TELEFAX: (201) 994-1744 

(2) INFORMATION FOR SEQ ID NO : 1 : 

( i } SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 164 3 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 52 . . 894 

(XI) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 
GGCACGAGCG GCTTGCCTGGC TGACTTACAG CAGTCAGACT CTGACAGGTT C ATG GCT 5 7 

Met Ala 

1 

ATG ATG GAG GTC CAG GGG GGA CCC AGC CTG GGA CAG ACC TGC GTG CTG 105 
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Met Met Glu Val Gin Gly Gly Pro Ser Leu Gly Gin Thr Cys Val Leu 
5 10 15 

ATC GTG ATC TTC: ACA GTG CTC CTG CAG TCT CTC TGT GTG GCT GTA ACT 15 3 

lie Val He Phe Thr Val Leu Leu Gin Ser Leu Cys Val Ala Val Thr 
20 25 30 

TAG GTG TAG TTT ACC AAC GAG CTG AAG CAG ATG CAG GAC AAG TAG TCC 2 01 

Tyr Val Tyr Phe Thr Asn Glu Leu Lys Gin Met Gin Asp Lys Tyr Ser 
35 40 45 50 

AAA AGT GGC ATT GCT TGT TTC TTA AAA GAA GAT GAC AGT TAT TGG GAC 24 9 

Lys Ser Gly lie Ala Cys Phe Leu Lys Glu Asp Asp Ser Tyr Trp Asp 
55 60 65 

CCC AAT GAC GAA GAG AGT ATG AAC AGC CCC TGC TGG CAA GTC AAG TGG 2 97 

Pro Asn Asp Glu Glu Ser Met Asn Ser Pro Cys Trp Gin Val Lys Trp 
70 75 BO 

CAA CTC CGT GAG CTC GTT AGA AAG ATG ATT TTG AGA ACC TCT GAG GAA 345 

Gin Leu Arg Gin Leu Val Arg Lys Met He Leu Arg Thr Ser Glu Glu 
85 90 95 

ACC ATT TCT ACA GTT CAA GAA AAG CAA CAA AAT ATT TCT CCC CTA GTG 393 

Thr He Ser Thr Val Gin Glu Lys Gin Gin Asn He Ser Pro Leu Val 
100 105 110 

AGA GAA AGA GGT CCT CAG AGA GTA GCA GCT CAC ATA ACT GGG ACC AGA 441 

Arg Glu Arg Gly Pro Gin Arg Val Ala Ala His He Thr Gly Thr Arg 
115 120 125 130 

GGA AGA AGC AAC ACA TTG TCT TCT CCA AAC TCC AAG AAT GAA AAG GCT 489 

Gly Arg Ser Asn Thr Leu Ser Ser Pro Asn Ser Lys Asn Glu Lys Ala 
135 140 145 

CTG GGC CGC AAA ATA AAC TCC TGG GAA TCA TCA AGG AGT GGG CAT TCA 53 7 

Leu Gly Arg Lys He Asn Ser Trp Glu Ser Ser Arg Ser Gly His Ser 
150 155 160 

TTC CTG AGC AAC TTG CAC TTG AGG AAT GGT GAA CTG GTC ATC CAT GAA 58 5 

Phe Leu Ser Asn Leu His Leu Arg Asn Gly Glu Leu Val He His Glu 
165 170 175 

AAA GGG TTT TAC TAC ATC TAT TCC CAA ACA TAC TTT CGA TTT CAG GAG 63 3 

Lys Gly Phe Tyr Tyr He Tyr Ser Gin Thr Tyr Phe Arg Phe Gin Glu 
180 185 190 

GAA ATA AAA GAA AAC ACA AAG AAC GAC AAA CAA ATG GTC CAA TAT ATT 6B1 

Glu He Lys Glu Asn Thr Lys Asn Asp Lys Gin Met Val Gin Tyr He 
195 200 205 210 

TAC AAA TAC ACA AGT TAT CCT GAC CCT ATA TTG TTG ATG AAA AGT GCT 729 

Tyr Lys Tyr Thr Ser Tyr Pro Asp Pro He Leu Leu Met Lys Ser Ala 
215 220 225 

65 
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20 



Val Thr TV-- Val Tyr Phe Thr Asn Glu Leu Lys Gin Met Gin Asp Lys 
35 40 45 

Tvr Ser Lvs Ser Gly He Ala Cys Phe Leu Lys Glu Asp Asp Ser Tyr 
50 55 60 

66 



AGA AAT AGT TGT TGG TCT AAA GAT GCA GAA TAT GGA CTC TAT TCC ATC 777 

Arq Asn Ser Cys Trp Ser Lys Asp Ala Glu Tyr Gly Leu T^-r Ser He 
230 235 240 

TAT CAA GGG GGA ATA TIT GAG CTT AAG GAA AAT GAC AGA ATT TTT GTT 825 

-^-r Gin Glv Gly He Phe Glu Leu Lys Glu Asn Asp Arg lie Phe Val 
245 250 255 

TCT GTA ACA AAT GAG CAC TTG ATA GAC ATG GAC CAT GAA GCC AGT TTT 873 

Ser Val Thr Asn Glu His Leu He Asp Met Asp His Glu Ala Ser Phe 
260 265 270 

TTC GGG GCC TTT TTA GTT GGC TAACTGACCT GGAAAGAAAA AGCAATAACC 924 

Phe Gly Ala Phe Leu Val Gly 
275 280 

TCAAAGTGAC TATTCAGTTT TCAGGATGAT ACACTATGAA GATGTTTCAA AAAATCTGAC 9 84 

CAAAACAAAC AAACAGAAAA CAGAAAACAA AAAAACCTCT ATGCAATCTG AGTAGAGCAG 1044 

CCACAACCAA AAAATTCTAC AACACACACT GTTCTGAAAG TGACTCACTT ATCCCAAGAA 1104 

AATGAAATTG CTGAAAGATC TTTCAGGACT CTACCTCATA TCAGTrTGCT AGCAGAAATC 1164 

TAGAAGACTG TCAGCrTTCCA AACATTAATG CAATGGTTAA CATCTTTCTGT CTTTATAATC 1224 

TACTCCTTGT AAAGACTGTA GAAGAAAGCG CAACAATCCA TCTCTCAAGT AGTGTATCAC 12 64 

AGTAGTAGCC TCCAGGTTTC CTTAAGGGAC AACATCCTTA AGTCAAAAGA GAGAAGAGGC 1344 

ACCACTAAAA GATCGCAGTT. TGCCTGGTGC AGTGGCTCAC ACCTGTAATC CCAACATTTT 1404 

GGQAACCCAA GGTGGGTAGA TCACGAGATC AAGAGATCAA GACCATAGTG ACCAACATAG 14 64 

TGAAACCCCA TCTTCTACTGA AAGTGCAAAA ATTAGCTGGG TGTGTTGGCA CATGCCTGTA 1524 

GTCCCAGCTA CTTGAGAGGC TGAGGCAGGA GAATCGTTTG AACCCGGGAG GCAGAGGTTG 15 84 

CAGTGTGGTG AGATCATGCC ACTACACTCC AGCCTGGCGA CAGAGCGAGA CTTGGTTTC 164 3 

(2) INFORMATION FOR SEQ ID NO : 2 ; 

(i) SEQtJENCE CHARACTERISTICS: 

(A) LENGTH: 281 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 

Met Ala Met Met Glu Val Gin Gly Gly Pro Ser Leu Gly Gin Thr Cys 
1 5 10 15 

Val Leu He Val He Phe Thr Val Leu Leu Gin Ser Leu Cys Val Ala 

25 30 
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Trp Asp Pro Asn Asp Glu Glu Ser Met Asn Ser Pro Cys Trp Gin Val 

65 70 75 80 

Lys Trp Gin Leu Arg Gin Leu Val Arg Lys Met lie Leu Arg Thr Ser 
85 90 95 

Glu Glu Thr He Ser Thr Val Gin Glu Lys Gin Gin Asn He Ser Pro 

100 105 110 

Leu Val Arg Glu Arg Gly Pro Gin Arg Val Ala Ala His He Thr Gly 
115 120 125 

Thr Arg Gly Arg Ser Asn Thr Leu Ser Ser Pro Asn Ser Lys Asn Glu 
130 135 140 

Lys Ala Leu Gly Arg Lys He Asn Ser Trp Glu Ser Ser Arg Ser Gly 
145 150 155 160 

His Ser Phe Leu Ser Asn Leu His Leu Arg T^n Gly Glu Leu Val He 
165 170 175 

His Glu Lys Gly Phe Tyr Tyr He T^-r Ser Gin Thr Tyr Phe Arg Phe 
180 165 190 

Gin Glu Glu He Lys Glu Asn Thr Lys Asn Asp Lys Gin Met Val Gin 
195 200 205 

Tyr He Tyr Lys Tyr Thr Ser Tyr Pro Asp Pro He Leu Leu Met Lys 
210 215 220 

Ser Ala Arg Asn Ser Cys Trp Ser Lys Asp Ala Glu Tyr Gly Leu Tyr 
225 230 235 240 

Ser He Tyr Gin Gly Gly He Phe Glu Leu Lys Glu Asn Asp Arg He 
245 250 255 

Phe Val Ser Val Thr Asn Glu His Leu He Asp Met Asp His Glu Ala 
260 265 270 

Ser Phe Phe Gly Ala Phe Leu Val Gly 
275 280 

(2) INFORMATION FOR SEQ ID NO : 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 267 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 

Val Asp Ser Ser Ala Ser Ser Pro Trp Ala Pro Pro Gly Thr Val Leu 

15 10 15 

Pro Cys Pro Thr Ser Val Pro Arg Arg Pro Gly Gin Arg Arg Pro Pro 
20 25 30 

Pro Pro Pro Pro Pro Pro Pro Leu Pro Pro Pro Pro Pro Pro Pro Pro 
35 40 45 

Leu Pro Pro Leu Pro Leu Pro Pro Leu Lys Lys Arg Gly Asn His Ser 
50 55 60 
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Thr Gly Leu C^^s Leu Leu Val Met Phe Phe Met Val Leu Val Ala Leu 
65 "^O 75 SO 

Val Gly Leu Gly Leu Gly Met Phe Gin Leu Phe His Leu Gin Lys Glu 
85 90 95 

I.eu Ala Glu Leu Arg Glu Ser Thr Ser Gin Met HiS Thr Ala Ser Ser 
100 105 110 

Leu Glu Lys Gin lie Gly His Pro Ser Pro Pro Pro Glu Lys Lys Glu 
115 120 125 

Leu Arg Lys Val Ala His Leu Thr Gly Lys Ser Asn Ser Arg Ser Met 
130 135 140 

Pro Leu Glu Trp Glu Asp Thr Tyr Gly lie Val Leu Leu Ser Gly Val 
145 150 155 160 

Lvs Tyr Lys Lys Gly Gly Leu Val He Asn Glu Thr Gly Leu Tyr Phe 
165 170 175 

Val Tvr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn Leu Pro 
ISO 185 190 

Leu Ser His Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro Gin Asp Leu 
195 200 205 

val Met Met Glu Gly Lys Met Met Ser Tyr Cys Thr Thr Gly Gin Met 
210 215 220 

Trt> Ala Arg Ser Ser Tyr Leu Gly Ala Val Phe Asn Leu rtir Ser Ala 
225 230 235 240 

ABD His Leu Tyr Val Asn Val Ser Glu Leu Ser Leu Val Asn Phe Glu 
245 250 255 

Glu Ser Gin Thr Phe Phe Gly Leu Tyr Lys Leu 
260 265 

(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 79 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 : 

Met Gin Gin Pro Met Asn Tyr Pro Cys Pro Gin lie Phe Trp Val Asp 
1 5 10 15 

Ser Ser Ala Thr Ser Ser Trp Ala Pro Pro Gly Ser Val Phe Pro Cys 
20 25 30 

Pro Ser Cys Gly Pro Arg Gly Pro Asp Gin Arg Arg Pro Pro Pro Pro 
35 40 45 

Pro pro Pro Val Ser Pro Leu Pro Pro Pro Ser Gin Pro Leu Pro Leu 
50 55 60 

Pro Pro Leu Thr Pro Leu Lys Lys Lys Asp His Asn Thr Asn Leu Trp 
65 70 75 SO 
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Leu Pro Val Val Phe Phe Met Val L.eu Val Ala Leu Val Gly Met Gly 
85 90 95 

Leu Gly Met Tyr Gin Leu Phe His Leu Gin Lys Glu Leu Ala Glu Leu 
IOC 105 110 

Arg Glu Phe Thr Asn Gin Ser Leu Lys Val Ser Ser Phe Glu Lys Gin 
115 120 125 

lie Ala Asn Pro Ser Thr Pro Ser Glu Lys Lys Glu Pro Arg Ser Val 
130 135 140 

Ala His Leu Thr Gly Asn Pro His Ser Arg Ser lie Pro Leu Glu Trp 
145 150 155 160 

Glu Asp Thr T>-r Gly Thr Ala Leu lie Ser Gly Val Lys Tyr Lys Lys 
165 170 175 

Gly Gly Leu Val lie His Glu Thr Gly Leu Tyr Phe Val Tyr Ser Lys 
IBO 185 190 

Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn Gin Pro Leu Asn His Lys 
195 200 205 

Val Tyr Met Arg Asn Ser Lys Tyr Pro Glu Asp Leu Val Leu Met Glu 
210 215 220 

Glu Lys Arg Leu Asn Tyr Cys Thr Thr Gly Gin lie Trp Ala His Ser 
225 230 235 240 

Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr Ser Ala Asp His Leu Tyr 
245 250 255 

Val Asn He Ser Gin Leu Ser Leu He Asn Phe Glu Glu Ser Lys Thr 
260 2G5 270 

Phe Phe Gly Leu Tyr Lys Leu 
275 

(2) INFORMATION FOR SEQ ID NO : 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 3 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 

Met Ser Thr Glu Ser Met He Arg Asp Val Glu Leu Ala Glu Glu Ala 
15 10 15 

Leu Pro Lys Lys Thr Gly Gly Pro Gin Gly Ser Arg Arg Cys Leu Phe 
20 25 30 

Leu Ser Leu Phe Ser Phe Leu He Val Ala Gly Ala Thr Thr Leu Phe 
35 40 45 

Cys Leu Leu His Phe Gly Val He Gly Pro Gin Arg Glu Glu Ser Pro 
50 55 60 

Arg Asp Leu Ser Leu He Ser Pro Leu Ala Gin Ala Val Arg Ser Ser 
65 70 75 80 
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Ser Arq Thr Pro Ser Asp Lys Pro Val Ala His Val Val Ala Asn Pro 
85 50 95 

Gin Ala Glu Gly Gin Leu Gin Trp Leu Asn Arg Arg Ala Asn Ala Leu 
100 105 110 

Leu Ala Asn Gly Val Glu Leu Arg Asp Asn Gin Leu Val Val Pro Ser 
115 120 125 

Glu Gly Leu Tyr Leu He Tyr Ser Gin Val Leu Phe Lys Gly Gin Gly 
130 135 140 

Cvs P-o Ser Thr His Val Leu Leu Thr His Thr He Ser Arg He Ala 
lis 150 155 160 

Val Ser Tyr Gin Thr Lys Val Asn Leu Leu Ser Ala He Lys Ser Pro 
165 1*70 175 

Cvs Gin Arg Glu Thr Pro Glu Gly Ala Glu Ala Lys Pro Trp Tyr Glu 
IBO 185 190 

Pro He Tyr Leu Gly Cys Val Phe Gin Leu Glu Lys Gly Asp Arg Leu 
195 200 205 

Ser Ala Glu He Asn Arg Pro Asp Tyr Leu Asp Phe Ala Glu Ser Gly 



210 



Gin Val Tyr Phe Gly He He Ala Leu 
225 230 

(2) INFORMATION FOR SEQ ID NO : 6 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 205 anvino acids 

(B) TYPE : amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 

Met Thr Pro Pro Glu Arg Leu Phe Leu Pro Arg Val Cys Gly Thr Thr 
1 5 10 15 

Leu His Leu Leu Leu Leu Gly Leu Leu Leu Val Leu Leu Pro Gly Ala 
20 25 30 

Gin Gly Leu Pro Gly Val Gly Leu Thr Pro Ser Ala Ala Gin Thr Ala 
35 40 45 

Arq Gin His Pro Lys Met His Leu Ala His Ser Thr Leu Lys Pro Ala 
50 55 60 

Ala His Leu He Gly Asp Pro Ser Lys Gin Asn Ser Leu Leu Trp Arg 
65 70 75 BO 

Ala Asn Thr Asp Arg Ala Phe Leu Gin Asp Gly Phe Ser Leu Ser Asn 
85 90 95 

Asn Ser Leu Leu Val Pro Thr Ser Gly He Tyr Phe Val Tyr Ser Gin 
100 105 110 

Val Val Phe Ser Cys Lys Ala Tyr Ser Pro Lys Ala Pro Ser Ser Pro 
115 120 125 
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Leu Tyr Leu Ala His Glu Val Cys Leu Phe Ser Ser Gin Tyr Pro Phe 
130 135 140 

His Val Pro Leu Leu Ser Ser Gin hys Met Val Tyr Pro Gly Leu Gin 
145 150 155 160 

Glu Pro Trp Leu His Ser Met Tyr His Gly Ala Ala Phe Gin Leu Thr 
165 170 175 

Gin Gly Asp Gin Leu Ser Thr His Thr Asp Gly lie Pro His Leu Val 
180 185 190 

Leu Ser Pro Ser Thr Val Phe Phe Gly Ala Phe Ala Leu 
195 200 205 

(2) INFORMATION FOR SEQ ID NO : 7 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 
GCGGCGGGAT CCATGGCTAT GATGGAGGTC CAG 3 3 

(2) INFORMATION FOR SEQ ID NO : 8 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 3 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 : 
CGCGCGTCTA GAGCTTAGGC AACTAAAAAG GCC 3 3 

(2) INFORMATION FOR SEQ ID NO : 9 : 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



.xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 : 

CCGCGCGGAT CCATCATGGC TATGATGGAG GTCC 34 

(2) INFORMATION FOR SEQ ID NO : 10 : 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 3 3 base pairs 
CB) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
{ D ) TOPOLOGY : 1 i near 
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(ri) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10 



CGCGCGTCTA GAGCTTAGCC AACTAAAAAG GCC 



33 
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WHAT IS CLAIMED IS : 

L An isolated polynucleotide comprising a member selected from the group 
consisting of: 

(a) a polynucleotide havmg at least a 70% identity to a polynucleotide encoding 
a polypeptide comprising an amino acid sequence of SEQ ID NO:2; 

(b) a polynucleotide which is complementary to the polynucleotide of (a); and 

(c) a polynucleotide comprising at least 15 bases of the polynucleotide of (a). 

2. The polynucleotide of Claim 1 wherein the polynucleotide is DNA. 

3. The polynucleotide of Claim 1 wherein the polynucleotide is RNA. 

4. The polynucleotide of Claim 1 wherein the polynucleotide is genomic DNA. 

5. The polynucleotide of Claim 2 which encodes the polypeptide comprising amino 
acids 39 to 281 of SEQ ID NO:2. 

6. An isolated polynucleotide comprising a member selected from the group 
consisting of: 

(a) a polynucleotide which encodes a mature polypeptide having the amino acid 
sequence expressed by the human cDNA contained in ATCC Deposit No. 97448; 

(b) a polynucleotide which is complementary to the polynucleotide of (a); and 

(c) a polynucleotide comprising at least 15 bases of the polynucleotide of (a) or 
(b). 

7. The polynucleotide of claim i comprising the sequence as set forth in SEQ ID 
No, 1 from nucleotide 1 to nucleotide 1642. 
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8. The polynucleotide of claim 1 comprising the sequence as set fonh in SEQ ID 
No. 1 from nucleotide 52 to nucleotide 843. 

9. A vector comprismg the DNA of Claim 2. 

10. A host cell comprising the vector of Claim 9. 

11. A process for producing a polypeptide comprising: expressing from the host 
cell of Claim 10 the polypeptide encoded by said DNA. 

12. A process for producing a cell which expresses a polypeptide comprising 
genetically engineering the cell with the vector of Claim 9. 

13. A polypeptide comprising a member selected from the group consisting of: 

(a) a polypeptide having an amino acid sequence set forth in SEQ ID N0:2; and 

(b) a polypeptide which is at least 70% identical to the polypeptide of (a). 

14. The polypeptide of Claim 13 wherein the polypeptide comprises amino acid 1 
to amino acid 281 of SEQ ID NO:2. 

15. A compound which inhibits activation of the polypeptide of claim 13. 

16. A compound which activates the polypeptide of claim 13. 

17. A method for the treatment of a patient having need of AIM-1 comprismg: 
administering to the patient a therapeutically effective amount of the polypeptide of 
claim 13. 
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18. The method of Claim 17 wherein said therapeutically effective amount of the 
polypeptide is administered by providmg to the patient DNA encoding said 
polypeptide and expressing said polypeptide in vivo. 

19. A method for the treatment of a patient having need to inhibit AIM-1 
polypeptide comprising: administering to the patient a therapeutically effective 
amount of the compound of Claim 15. 

20. A process for diagnosing a disease or a susceptibility to a disease related to an 
under-expression of the polypeptide of claim 13 comprising determining a mutation 
in a nucleic acid sequence encoding said polypeptide. 

2L A diagnostic process comprising analyzing for the presence of the polypeptide 
of claim 13 in a sample derived from a host. 

22. A method for identifying compounds which bind to and inhibit activation of 
the polypeptide of claim 13 comprising: contacting a ceil expressing on the surface 
thereof a receptor for the polypeptide, said receptor being associated with a second 
component capable of providing a detectable signal in response to the binding of a 
compound to said receptor, with an analytically detectable AIM-1 polypeptide and 
a compound under conditions to permit binding to the receptor; and 

determining whether the compound binds to and inhibits the receptor by detecting 
the absence of a signal generated from the interaction of the AIM-I with the 
receptor. 
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Nucleotide and Amino Acid Sequence of AIM-I 

cG<>ccAa:GCCTCcaGcaGAcrTACAccAcn'auacT(ucAGcr^ 

-51 * — + ^ * -.^ 8 

CCCTGCTCCCCGACGGACCGAaGAATCTCGTCAGTCTGAGACTGTCCAACTACCGATAC 

M A M 3 

ATGGACGTCCAGGGGGGACCCAGCCTGGGACAGACaGCCTGCTGATCGTGATCTT^ 
9 * -..-^ ^ ^ ^ 

TACCTCCACCTCCCCCCTCCGTCGGACCaGTaCGACGCACGACTAGCACTAGAACTGT 
4MEVQGGPSLGQTCVLIVIFT 23 

CTGacaGCACTCraCTGTCTGCCTCTAACTTACCTGTAnTTACCAACGA 
69 ^ ^. ^ 

CACGAGGACGTCAGACAGACACACCGACATTGAATGCAaTGAAATCCTTCCTCGACTTC 
24VLLQSLCVAVTYVYFTNEtK 43 

CAGATGCAGGACAAGTACTCOUUACTGCCATTCCrrCTTTdTAAAAGA^ 

129 * + ^ ^- _ 

GTaACGTCCTGTTCATGAGGTTTTCACCGTAACGAACAAAGAATTTTCrraACT 
44QMQDICYSKSCIACFLKED0S 63 

TATTGGGACCCCAATGACGAAGAGACTATGAACACCCCaGCTGGCAACTC^^GTGC^ 
189 * ^ ^ 248 

ATAACCaCCGCTTAaCCTTaaCATACTTGTCGGGGACGACCGTTCAGTTCACCGTT 
64Y«fOPNDEESMNSPCI!fQVKIIQ 83 



249 



CTCCGTaGaCGrrAGAAAGATGATTTTGAGAACaaGAGGAAACCArTTaAa 

^ ♦ ^ ^ 308 

GAGCCAGTCGAGCAATCTTTaAaAAAACTmGCAGAaCCTTTGGTAAAGATCTCAA 
8^>-RQ»-VRlCMlLRTSEETISTV 103 



CAACAAAAGCAACAX^ATATTTCTCCCCTACTGAGAGAAAGAGCTCCTCAGAGACTAGCA 

309 — . -..^ ^ ...^ ^ ^ 

GTTCTTTTCGTT CTTnATAAAGAGGGGATOkaCTCTTTaCCAGGAGTCTaCATCCT 
IWQEKQQNISPLVRERGPQRVA 123 

GCTUCfcTAACTGGGACCAGACGAAGAAGCAACACATTCTcfrCTCCAAACTC 
369 --t- ^ ^ ^ ^ ^28 

CGACTCTATTCACCaGGTCrCCTTmCGTTCTCTAACAGAAGAGCTTTGAGGTTCTTA 
124AHITCTRCRSNTLSSPNSKN 143 

GAAAACGCTaGGCCCGCAAAATAAAaCaGCGAATCATaUGGAGTGGGUTTC^^ 

" — •» 4— 488 

frmCCCACACCC(»:CTTTTAmCA<UUCCmAGTA<nTCCTCACCCCTAAGTAAC 
144EKALCRKINSIIESSRSGHSF 163 

CTGACCAAmGCAmWCCAATCCTGAACTGCrrt^TCCATCAAAAAGGCTTrrACTAC 
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489 * * ^ 

CAaCCTTTGAACCn-GAACTCCTTACCACTTGACCACTAGCrrACTTTTTCCCAAAATGA^^ 
164LSNLHLRNGELVIHEKGFYY 183 

ATCTATTCCCAAACATACmCGATTTCAGGAGGAAATAAAAGAAAACACAAAGAACGAC 

"■" + 1- + + gag 

TAGATAACGCTTTGTATGAAAGCTAAACTCCTCCTTTAT I 1 K ill I CTGTTTCTTGCTG 
184IYSQTYFRFQEEIKENTKND 2B3 

AAACAAATCCTCCAATATATTTACAAATACACAAGTTATCaCACCCTATATTCTTGATC 
+ — +— + ^ 

po^ !^r^*<=5*<^*T'*TAAATGTTTATCTGrrCAATAGGAaGGGATATAACAACTAC 
-:*>4KQMVQYIYKYTSYPDP1LLM 223 



^CTGaAGAAATACTTGTTGGTCTAAAGATCCAGAATATGGACTCTATTCCATCTAT 

*■ — * — * * 7?R 

r^<^^'^I'^*I'^<^CCAGATTTCTAC(rrCTTATACCTGACATAAGCTAGATA 

224 KSARNSCWSK0AEYGLYSIY 243 

729 ^^^^^''"*]^<^G^**Ct;AAAATGACAGAA I I I n\.l I I CTGTAACAAATGAG 

,^ ?^"'^^<^*T^'^CGAATTCCTTTTACTCTCrr>^ ^" 
244 Q G G I F E L K E N D R I F V S V T N E 263 

?^'^^*"^f^^*<^P«=GTACTTCGCTCAAlAAZGCCCCGG^^ 
Z64HLIDM0HEASFFGAFLVG 283 — 

ACCTGGAAACAAAAAGCAATAACCrCAAAGTCACTAraGTTTTCAGGATGATACACTA 
B4y ♦ + ^ ^ Q-o 

TGGACCmcrrTTTCCTTATTCCACrnTCACTGATAACTCAAAAGTCCTACTATCTGAT 



9®9 



[^^*^^'^AAAAATaGACCAAAACAAA(^(>CAAAA{>GAAAAakAAAAAAC 

~ " *" - — - — 4- 

ACrrCTACAAAv.. nil i A(UaCCTTTTCTTTCTTTGTCT!TTCT C I I I Ibl I II I I I G 

969 ^5I*I^I^^f[*^^<^<^<^CCAAAAAATTaACAACACACACTGTTCTG 

GAGATACCTTAtUaUTCTCCTCCCrmcCTTTmUuTG^ ^^^^ 

1029 ^^^f[^^*[^^^^^^^T<UAAfrarrGAAAGATCTTTCAGGAaCTACCT 

rrraaGAGTGAATAGCCTT^^i^MC^cfrraiGZZZCT^^ 

1089 ^!*!^^J^*^^^^*«^'iACTCTCAGCTTCCAAACATrAATGCAATGG 
CTATACTCAAACWTCCTC^i^^mCT^^CTCuiGGmCTMmC^ic^ 
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TTAACATCTTCTCrCTTTATAATaACTCCTTCTAAAClACTGTAGMa^ 
1149 + ^ ^ ^ ^ ^20fi 

AATTCrrAC^GAUGAAATATTAGATGAGGAACAmaCACATCTTCTTTCGC<^ 



TCCATCTCTCAACrrACrrcrrATCACACTACrrAGCaCCAGCrrTTCCTTAAGGGAC^ 
1209 ^ ^ ^ ^ 2^258 

AGaAGAGAGTTCATCAUTAGTGTCATCATCGGAGGTCCAAAGGAATTCCCTGTTGTAG 

CTTAAGTCAAAAGAGAGAAGAGGCACCACTAAAAGATCGCACrmGCCTGCTCCACT^ 
1269 * 1328 

GAATTCACTTTTCTacrraCCGTGGTGATTTTaAGCCTCAAACGGACCACGTCACCC 

TCACACCTGTAATCCCAACATTTTGGGAACCCAAGGTCGGTAGATCACGAGATCAAGAGA 
1329 + ^ ^ ^..^ ^_ 

AGTGTGGACATTAGGGTTGTAAAACCCTTGGGTTCCACCCATaAGTGCraAGTTaa 

TCAAGACCATACTGACCAACATAGTGAAACCCCATCraACTGAAACTGCAAA^ 
1389 ^ ^ ^ ^ ^ j^^g 

ACrrCTGCTATCAaGGTTGTATCACTTrGGGGTAGAGATGACTTTCACGTTmAATC^ 
TGGGTGTGTTGGCACATGCCTGTACTCCCAGCTACTTGAGAGGCTGAGGCAGGAGAATCG 

-H — + ^ ^ ^ggg 

ACCCACACAACCCTCTACGGACATaGGGTCGATGAACTCTCCGACTCCGTCaCTTAGC 

mGAACCCGGGAGCCAGAGdrGCAGTGTGGTGAGATCATGCOVaACACTCCAGCaG 

— ^ * 1568 

AAACTTGGGCCaCCGTCTCCAACGTCACACCACTCTAGTACGGTGATGTGAGCrCGGAC 

GCGACAGAGCGAGACTTGCTTTC 
1569 * — ^. 1591 

CCCTGTCTCGCraGAACCAAAG 
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Figure 2 

AUgmnent of AIM-I to Human Fas Ligand 
(Similarity = 48.594 % Identity = 22.892 %) 



4 MEVQGGPSLGQTCVLIYIFTVl LQSLCVAVTYV 36 

15 vdssasspwappgtvlpcptsvprrpgqrrppppppppplpppppppplp 64 

37 YFTNELKQMQDKYSKSGIACFLKED0SYWDPNDE£SVWSPCWQV»OVQLRQ 86 

1..:..: ..I. 1:1 : . ::. . : i: 
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..111 :.. I: .: : :l. .1 11:.:::!.: . I: 
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I » l::l:l...l:::l.l.: I::::.. ..Ill : : 
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Figure 3 



Alignment Report of AIM-I, hFas Ugand, TNF-a and TNF-/3 
by Clustal Method with PAM250 Residue Weight Table 
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